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*>->t , «s9«fi:< *» i o^tiwk^w 1 ^ 

fctft ;itM#Ll,Na, K, Rb,Cs, F 
r. Be. Mg. Ti\ Zr . Hf , Sc. Y, La, 
V Nb. Ta, Cr, Mo. W, Mn, Re, Fe. 
Ru Os, Co, Rh, I r, Ni, Pd, Pt. C 
u. Ag. Au. Zn, Cd. Hg. B. Al. Ga. 
In Tl . Si. Ge, Sn, Pb, As, P, Sb 

7'J->K 7/l^y. tDVit-fr. 75 H. 
(nitryl) . iHfUS. -b^* < nitrile) • APyy 

-e$>9 a#**7 4 y. KU y®s, 75 y, 7A* 
y x*b*y. x-r;K xhj/k 4V-r- 
>J;V. 7/Vr>. bb'^'y. tU^y, OS**** 
***** 'f^tis i/ ^ DT; ^ M T 

Kit*** r;w3-/w. x-r/k 7/ufbb. 7 b 
y g 7x7-;w. X7.T/K 75 y. 7>i^-b 
U;V AnyyftMTkSt MKW- 

r;W 75 y. ^T^S. WsTVWL. **>T 
ylUS ^'Ja-yilt -bnm/k 7)V*)im& 
S, 4tti£^£ime$>l>. «5WailBiW)B!l» 

[fS*JB3] M#Li. Na. K. Rb. Cs. Fr. 
Be. Mg. Ti, Zr. Hf. Sc. Y. La. V. 
Nb Ta. Cr. Mo. W. Mn, Re. Fe. R 
u. Os, Co, Rh, I r, Ni, Pd, Pt, C 
u, Ag. Au. Zn. Cd. Hg. B. Al. Ga. 
In Tl Si. Ge, Sn, Pb, As, P, Sb 

/K TA*y. 75 b' . 4 5 b'. hF?S> 

H, 'Jyfctt. xbDv-ZW, Xb'JH' (nitryl) , IS® 
* xb'J;W (nitrile) . AD^ytt, 7vF, 7 

7-f y. S'jytm 7U-/u, 75 y. 7^S/>. x 



f-b'y. x-r/K Km xb'j/k -tv-py*. 
r/ur-y 7>v*;>. tFr/'y, b'»'y, M^H^ 
SMlirk *MMt** i^o7/l^ 
y r;W3-;w, *X7 < y»m 7;w#'Jry> S 

ft. „ 

[K^]g4] MtfLi , Na, K, Rb, Cs, h r. 
Be, Ti, Zr, Hf , V, Nb, Ta. Cr. M 

o. W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir N i , Pd, Cu, Ag, Au, Zn, Cd, H 
g B, Al, Ga, In, Tl, Si, Ge, Sn, 

Pb as, sbifcttBi-eao, r i * { c 1 -c 8 7 

;^;K *fcttC 4 -C u 5/*n7***tft<A 
#mm* 7)V*)V. 7/l^x/K i,?u7)V>r-)V. 
r ,j_, K T)V*>. 75 b, 4 5b', b 

b'^'b', VV\\M. -hV>V (nitry 

1) (nitrile) . An^yftS, 7 

s;h r;W3^-y. ^a^f~y. i-U/K iMtztiW 

A*(*x7^y S'Jyffiffi. 7U-;k 75 y, 7;i- 
iyy x-j-b'y. x-r;k «fl*. -b'J^ 
hU;V 7;w7y. 7^y. bb'7x"y. b'jx'y. 

7/WT-y 7;W3-^s *^7^yKfl:ft» 7^Ur 

y. mm^ttzuMThh. mmimomsffl 

[a*^5] MifiL i . Na. K. Rb. Cs. h r. 
Be. Ti, Zr, Hf , V, Nb, Ta, Cr, M 
o, W, Mn, Re, F e , Ru , O s , C o, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 
g B Al, Ga. In. Tl. Si. Ge. Sn. 
Pb. As. Sb£fcl4Bi-C*>9. R 1 ^C 2 -C 8 7 
)VY-lV, C 4 -C 12 ^n7^7x;K 4fcttC 8 -C 

->l S^n7/l'7x/l', 7U-^. 7^y. 
a;^ 75 H >f 5H. tH9^H. ^tt- 
= y ,v\ xb»J/W (nitryl) . 168$L -h'J^ (nitril 
e) no^yfbft. 7~»'. 7^3^^. 5^P*^. 

liM ia»firc* 0 . A * J * X 7 >f y , «u yK^« 

T'J-^, 75 y, TA&y* Tx^-b'y, x-f/w, « 
m* -V'J^ ^v-rU;K 7;w7y. 7/^y. 
bh ; 7^y. b'jy'y. ^fg^^k^ft. 7^^- 

^ v.y7t§S. x7nT/W7y. 7;W3-;W. *X7 

[IS*JS6] M*<Li . Na. K. Rb. Cs. Fr. 
Be. Ti. Zr. Hf . V, Nb, Ta, Cr, M 
o,W, Mn. Re. Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 
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g, B, A 1 , Ga, In. T 1 , Si. Ge, Sn ( 
Pb, As. SbttdtBiX'b*). wm^x-fr 

aT)V*r-)V. 7L>-/k TVI^y. ti)VX-)V. 75 
F, A 5F. tF^vF. V>m. -r-ny;k ^h- 
VlV (nitryl) . ffi1?Jg. -HJ^ (nitrile) . AO 

yyim. t^f, 7)n*>>. yo*y, yj;k £ 

£«±.lft<o<9Aoyy{L x/l^yfb, ifctt^-f^fcSI 
m&Th*). A#**7<y, E'JyBgJS, T'J-;k 
75 y, 7;wyy, x^-ey, x-r/k ffitfbft, -h 
-fV-MMk 7;k>-y. 7;i^y. tK95> 

y. t°u : Jy. mmmm&ita&a. xmuft?. y-y 

7J§2. i/^nr/^y. r^3-/k *.*7 4ylHb 

im$m7] M#Li, Na,K, Bb,Cs, Fr, 
Be. Ti. Zr, Hf. V. Nb.Ta. Cr. M 
o. W. Mn. Re. Fe, Ru, Os. Co. Rh. 
I r, Ni. Pd. Cu. Ag. Au. Zn. Cd. H 
g. B. Al. Ga. In. Tl. Si. Ge. Sn. 
Pb. As. SbifctiB i T'&D, RW7)lo* t s 
tWiisnZ-i/Tb*) . R 2 ***5iM. 7/Mf/k 7 
)Vy~)V. is?u7)V*r->V. TV -/k TlV*y, i) 
75 F, 4 5F, tF^y'F, 'Jyfb^ - 
hoy/k ^h'J;Knitryl) . $186, -Hj/Mni 
trile) . t\uYvWh, 7y*F, 7/U3*y, yu* 
y, yj/k &tz\,tztit><7»su*ry^ x>v*y\c. 

ttz^^Mnrnm-h o , Amxy < y. su y& 

IS. 7'J-;k 75y. 7/ii/y. x^fy. x-r 
/k iStfb^ -FU/k -*V-M»/k 7)Vry. 7)V 
*y. tH5yX fjy'y. Mfga^^b^s * 

im%%8) M#Li, Na, K, Rb, Cs, Fr, 
Be. Ti. Zr, Hf. V. Nb. Ta. Cr. M 
o.W. Mn. Re. Fe. Ru. Os, Co, Rh. 
Ir. Ni. Pd. Cu. Ag. Au. Zn. Cd. H 
g. B. Al. Ga. In. Tl. Si. Ge. Sn< 
Pb. As. Sb££liB iTj>9, R'#75F?a 

7'J-/k T;l/^y. ^;l/^x;K T5 F. 
4 $F, tF^y'F. yyfbft. -hD^k ^MJ^ 
(nitryl) . ^HJ/P (nitrile) . Ao^-'y 

-fb^. 7y'F. 7;l^*y. yo^y. y«J/k ifcji 

ztit>wviy>i^ x)i>*yit. ttzityMmmw 
T'^o. A*«*^7^y. ffi'jyias. 7D-;k 75 
y. 7/pyy. x^rt'y. x-r/k Stfbft, -h'J 
/k -fV-MJ/k 7)vyy^ 7)^y. hF^y'y. 



7)v* » r v. mmm tzi±*?$>& . »s i im 

im:2] MR 1 , (PR2 3 ) y A 2 
$rWL. ;;tMA>'Ti, Zr. Hf. V. Nb. T 

a. Cr. Mo.W. Mn. Re. Fe. Ru. Os. 
Co. Rh. Ir. Ni. Pd. Pt. Cu. A g it: 
(iAuT'&O. WRXSRitffcmffll. 7/l*ll. 71V 
*r-)V^ is?v7)V*-lV. ru-;k 7/l^y. 
,Kx;K r$ h'. 4 5 h\ th^y'K, 'JWIft. -h 
Dy/K -hW (nitryl) . 5gK^. -hV)V (nitr 
ile) . AD^yffl, TxF. r;l/3df^. i^odr 

j^, xy^^fi^^Aayy-ft. x>y*y<t. **: 

y, r/i^y. ^f-t'y. x-r^, SS-fk:^, -hU 
;k ^y^hu;K T;^y, T^y, t F^v-'y, 

y?o7;^y, 7ivo-iv. yitfbfeK 
r^dfU-fy, ffiiii§ig&^*Sr-irt?^-7-*^stR 

y^O. a^z^OT'^O. x + y=7C^M<7)E : FfiET 

[ff^JSl 0 3 M**L i . Na. K. Rb. Cs. F 
r. Be. Mg. Sc. Y. La, Ce. Pr. Nd. 
Sm. Eu, Gd. Tb. Dy. Ho. Er, Tm. Y 

b. Lu. Th. Pa. U. Ti. Zr. Hf. V. N 
b, Ta. Cr. Mo. W. Mn, Re. Fe. Ru. 
Os. Co. Rh. Ir. Ni. Pd. Pt. Cu. A 
g. Au. Zn, Cd, Hg, B, Al, Ga. In, 
Tl, Si, Ge, Sn, Pb, As, Sb^fctiB i 

R^mm&x'h*) , Rtmmim. r/Mf 

;K T/l^r-;k is?u-7)Vy-)V. 7'J-/k 7fo* 
y, ^;U^x;K 75F.45F,tK?i?K. Uyit 
-hni/;K -hV>l> (nitryl) , SiKJg, -hU 
;P (nitrile) , yNQ^yftifer. Ti^'F. T^n^f^, 

y<t. ttin^immm-h*). A*^x7^y, s 
•jyifjg, tu-;k rsy, r;p^y. ^.^-t'y. x 
-r;k BS-fb^, 4V-FU/K T;^y, 

r^y, hF^v'y, fjyy, ^^sis^-fb^ 
1%, ^-y7i£», y^nr;^y, 7>vn 

[H^fll 1 ] M#L i , Na, K, Rb, Cs, F 
r. Be, Mg, Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 
b, Lu, Th, Pa, U, Ti, Zr, Hf, V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
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Os. Co. Rh. Ir. Ni. Pd. Pt, Cu. A 
g. Au, Zn, Cd. Hg. B. A!,Ga, In. 
Tl Si. Ge, Sn. Pb. As. Sb**iiBi 

.yflaH -hn^;W. -h'J/Knitryl) . MMtt* - 
HJ/Mnitrile) . AO^ffl*, 7vK. 7*3* 

y. suyHts. 71>-;k 75 y. 7/i^y. **t 
y x-r/K KMtK xHJ/W. 7* , 

iry 7/w*y. t^^y. b'»*y. 

W7^i8ft«l. 7**Ury. EBBS 

[«^12 3 M#Li. Na. K. Rb. Cs. F 
r. Be. Mg. Sc. Y. La. Ce. Pr. Nd. 
Sm Eu. Gd. Tb. Dy. Ho. Er. Tm. Y 
b. Lu. Th. Pa. U. Ti. Zr. Hf. V. N 
b Ta Cr. Mo. W. Mn. Re. Fe. Ru. 
Os Co. Rh. Ir. Ni. Pd. Pt. Cu. A 
g Au. Zn. Cd. Hg. B. Al. Ga. In. 
Tl. Si. Ge. Sn. Pb. As. SbittiBi 
•CfcO R^v'J^T'fcO. R 2 #*«<tft. ?> v * 
,1 T)Vr-)V. : s7*7)V>r-iW TA^f 
y ^tfx/k TSK^SF, tWK. »J>* 
ft XhO^/K -HJ* (nitryl) . WBB. -HJ 
/Mnitrile) . Aa^yftft, 7S>K. 7*3*K 
-yo*y vl>*. ifcttitife^a*^ x** 

>jy&&. ru-;K 75 y. 7jus>. x+vy> x 

7/W* y t^yV £ U y'y . 

ft. *»»5HK *»7«* ^^ n7 ^^I^ 
*x 7 < vWM. Til* U r v > aawftifc 

^y^xx/k) Pt (Trt'^)8trtr^k v ^* fr 
COTf. RiRl/Wmmm. 7**>K 7)V>r- 
,V y?a7*7-/K 7U-*. 7fi*V> 
IV 75b* 4 5b\ bb'7^'b\ 'J^tt- -l^ a£/ 
;l/ xHJ/V (nitryl) . (nitril 
e) . AOfyW. Tvh'. 7*3*2". fn**. 

r'j-;w 7sy. 7*yy. x-r*. a 

«M xkij/k -fv-HJ** 7/^y. 7/Mfy. 



[M«fl 1 4 1 mi*mmmm^< 1 1 1 -*om 
Bttgaj: o t,*v«t?«fct6 . mm i sawn 

ii^ 2 E»<o«WKffiB£W. 
mm i e i fltrta^isttfls^*"^^^ 3 0 

fflS*?)iiS7^^ *v«*x7 < su 

y^S. 7U-/W. 75y. 7*i/y. x^try. x- 

yy t*3-/k t^y^ymm.m7)V^yt 

[ii^a i s i wmmm ? y->^ 

^yraAV-*. *5f*y*y-^ hU^f-A'TS 
y x ^^x^-;W7Sy. xx^-;^^W7Sy. h 
•jx^;P7Sy. ^^*7Sy. x'x^75y. t* 
xhU*W»)*7$y. 7y^-7. x^-ky^'7 

J/ a y hU7xX;W*X7^y. h'JX^;U*X7 
^y\u^fM^7^. 7U/K ^a^y?->' 
xy ^y-fe'y. xf-^y-fe'y. V^xy. i/^a^ 
^Vvxy. y?a*^yx^ ^n^r^hUx 
y y?n*^fh5xy^yf^rb5tH 
o7?y ^f-;w*;WA75H. ^^x/u^-y 

F. BW^f-A'. SHI. x^-;l^^yK. x 
^y. K»j.s;yftt/fPFs£i5tJ/A~7a»fcaHR3*i. 

7*3-;W. x-r*. 7/Wrth'. 7 b 
y K 7x7-;K IXf/K 75 y. 71VW-V 

r;i, rsy. y7yKS. >fv^7y|«i. 
yfgtg. y»j3-y?S. xho7;^*. 

mig7^7 h-c-j>s*\ ^ y> au >® 

2 r y-;K 75 y. 7/Uvy. xf-b'y. x-t 
;k -b'J/K ^y-h'J*. 7)^y. b'U 
y-y. SSffl^^. rb7bKP77y. 
*^A75H. ^flttMi^. v-y7SI, y?°^t 

y r>W3-*. *X7 -< yiMfcfli, m7>\s*y*% 
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[mc%2 o ] muwmw* ?y-;k x?y-;k ■ 
-fym/v-*, **^y?7-/k mm -^75 
y, ^f-^xf-zprsy. y'Xf-/Mf7l/7*5y, h 

■jxfvi^rsy, y^iyrsy, ^xf-n/rsy, h' 

5y, ynVVvi/T^v. hy^fvktf-^xf-yy 
y'75y, h'j7x-MX7^y, M>x^-/kfcX7 

M)*?-/k}:*7-f y, ru;k y^o^y^y 
xy, ^ynfy, x.^->VKy J i£y s h;kcy, i/^n^. 
=*^y*xy^ ^u^^yiy, y^o^T^h'Jx 
y, ^D^?fh5xy. ^y^-u-y, rh^bK . 

k mtr+iv. mm, x+jv^wsM. X9y. x 

?y, l*yy*y, &tfPF 3 £-£tf^-7-a>£>>IiR$ 

im&2 1 ] iine^«tt«E^c 6 -c 12 r^y*>4> 

9YX'bhi)\ m^t*x?Ay. S'jyKig, 7'J- 
/k 75 y, 7/i^yy, 7^-b'y, x-x/k «Ht». 

X h y ;k 4 y - h y/k 7>V*ry, h° 'J V> \ 
3>itt&®. T h 5 1 H n 7 y y , y'* 7 5 

-/k ftxyjymafa. AVTfr^yZ'&ts-T'tu-T 
im%m2 2 ] mzmmitf* 9 /-;k ^9/-iv, 

4V?w<S—t\, % ^^y9 J-)V, h l JX1-tU7§ 
y, \s*+frx&1VT\y^ yXf/Wf/PTSy, h 

yx-f/i/rsy, y^f-n^sy, yxf-zi^sy, t 

7.hy^f-/Pyy/l/7*5y, 7yt-7, xf-yyy'7 
5y, rnti/yyrsy, b y.x^xf-/l/x^-yy 

y*75y, b'j7x-MX7 4 y, hyxf-/kfcX7 

^y. vvx*h)V*xy 4 y, 7y/k y^n^y^y* 
iy, <y-fe*y, x^A.y-b'y, hnxy, y^n^ 
dMfy'xy, is?a*99 : Jx.y. is?n'<T?hVx. 
y, y?o:t7?Th7xy, ;<y-?-yy, rh^th' 
o 7 ? y , f-skfrkb 75 K, y'.x f-juuk* * y 
k HH87>/k SISL x^/kv^yiL *?y, x 
?y, t'jyy, &tfPF 3 £-£tf:/^-7 , rt>£>jIIiR$ 
itl. . M$3 2 1 38tt^>fllBflms^H). 
[ft*3S2 3 ] ffia^^< b t l^mfflfcirftotiK : J 
ifctti/vyr^A'-B, a 

I.Ga, In, Asi^Sb*ttt;Me 2 Al 
H ( N E t Me 2 ) ;^37*^-;P7;^y; (Me 3 N) 
A1H 3 ; (EtMe 2 N) A 1 H 3 ; ( E t 3 N ) A 1 H 
3 ; CpWH 2 ; Cp,MoH, ; YVX+)V-^ b'jX^- 

TnbVL— , b'Jn7f-;P-. h 'J ^M^yf-A— , * 



fcttxf-ip^^- B, Al, 6a, In, A sit: 
l±Sb iTh^f/l'-, rh5Xf-^-,.rK57x 
£ tztef h 5n7*f-/P-S i . Ti, Zr, H 
f , Ge, Sn££l2Pb ; y'.Xf-rt'-, y'x^-/l/-, 
ttzWM Wf+A^B. Al,Ga. In,Asifc 
ttSb*»ft|»l, Jgft«J, 7<yft», IMbM. 3^ 
ft, Cp, 75 k ^f-/P75 KifcliTyH : MJ 

>ryroe/i/-, h'jny^;w-, ^^iix^p-;^^ 

;hB,Al,Ga, I n, AsgfcttSbhtMf-A' 
75 y, y*xf-;Mf-;W75y, ^f-;l^xf-;P75 
y, ££(iMJx^/kT5y ; ^^-*^(ii/*x^ 
;HZn. Cd^liHg ; (^yf^) 4 Cr ; 
Et 3 Pb (^^.yh^^) ;Cp 2 Me 2 Zr; (M 
eNC) 2 PtMe 2 ; Cp I r (C 2 H 4 ) 2 ; b'XCp 
-Co, Mo, Fe, Mn, Ni, Ru, V, Os, M 
g&tziiC r ; b'^xf-;Ky-fefy ; b'A<y-fe'y-c 
o, MoifcttCr; h'j7xX^-Bi, Sbtfct* 
As,; h'Jt-^ny; h'JXCp-Sc, Y, L 

a, Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 
y. Ho, Er, Tm, Yb££teLu ;f N5C P - 
Th, Pa, U, Np, PuttdtAmhVXTVlH 
Vis*? J* ;CpCr (CO) 2 ;Cp 2 ZrMe 2 ;Cp 
CuPEt 3 ;CPIn;CpI r {is 9 9 9 

y) ; CpPd (7'J/ki ; CpGaMe 2 ; CpGa 
Et 2 ; (y^u^fyxy) FeC0 3 ; (i^9uit 
997-hy3.y) FeC0 3 ; lf;l/7iOty ; Cp 
Mn(CO) 3 ; ( y?Q\7*^> 'Jxy ) M o ( C 
0) 3 ; Tl Cp ; Cp 2 WH 2 ; (^i^ky)W(C 
0) 3 ;C P Re (CO) 3 ; CpRh (CO) 2 ; Ir 

(7'J/P) 3 ; Pt (7'J;k) 2 ; C P I r (i^^n^^ 
9*i?*y) ; [Ir (OMe) (i/9u*99*i?* 
y) ] 2 ; Ru (i/9ti*7?*i;*y) (7U;k) 2 ; 
Ru 3 COi 2 ; Fe (CO) 5 ; Co 2 (CO) 8 ; Ru 

(CO) 3 (l, 3-^^nA,df^xy) ;Os 3 CO 
12 ;Cr (CO) 6 ;CpCo (CO) 2 ;Mn 2 (C 
O) 10 ; CpMn (CO) 3 ; (v"?D^7?MJx 
y) Mo (CO) 3 ; Mo (CO) 6 ; N i (CO) 4 ; 
Re 2 (CO)i 0 ;CpRe (CO) 3 ;CpRh (C 
O) 2 ; Ru 3 (CO) i, ; W (CO) 6 : CpV (C 
O) 4 ; CF 3 Co (CO) 4 ; Pt (CO) 2 (v^n^ 
99*V*y) ; I r (CO) 2 (v^a^^^^ 
y) ; (CO) 4 Fe [P (OCH 3 ) 3 ] ; (CO) 4 F 
e [N (CH 3 ) 3] : Co NO (CO) 3 ; 7h^f^, 
OCH (CF 3 ) 2 , OCMe 2 (CF 3 ) , OCMe (C 
F 3 ) 2 , OS i (CH 3 ) 3, OC (CH 3 ) 3 , OC (S 

iMe 3 ) 3 , ifcttOC (CF 3 ) 3 Li, Na, K, R 

b, Cs, Fr, Cu, Ag, Au, Hg^7t(iTl ; 

y, Th^^h^-y, r-h5^37h^y, rh^^y 
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^h^v, rh^OCH (CF 3 ) 2 . rh70CMe 2 
(CF 3 ) , ft<50CMe (CF 8 ) i, rh^OC 
(CHj),. Tb^OC (SiMe 3 ) 3 - ThJOC 
(CF 3 ) sttziiThJOS i (CH 3 ) 3 Si. Ge, 
Sn, Pb. Ti . ZrifcliHf ; VO (4VTOtf 

X^y, HJOCH (CF 8 ) 2 . h'JOCMe, (C 
F 3 ) , h'JOCMe (CFi)i, h'JOC (C 
H,),, h'JOC (SiMe 3 ) 3 , b'JOC (C 
F 3 ) 3 , ifctthUOSi (CH,),. B.A1.G 
a. I n. P. AstfcBSb ;Et 3 Pb M V70 
df^F) : (*3/h^)CuPMe l ;f|'W 

Ti; Zr. Hf , Si. Ge; SnSfcfcliPb ; .^X . 

; exi^/wrs yr^y«ft» ; Me 2 
zn (b»;x^;i/Tsy) 2 ; ^'x^/wrsy^^ 

ux (x'y^rsy) rvft-; hjx (yy*/w 

y • HJXtfX (h'J^^v-'J^) X^WATS 
V' '; t'X ( ! J* *)VT S y ) < h U * */l^f-*xf-V 
y^'TSy) 7*5-«>A: (CO) 4 Fe[N(C 
H 3 ) 3 ] ; Li. NaifcliKN(SiMe 3 ) I ^ 

? v'y f-^r s y 9 y ; ^'x^/wr 5 / f-A* 
f-^rsy (Mjy^/wxf-vy^'rsy) ; c 

P Cu (PEtj) ;C P Cu (HJ7xX/W*X7 4 
y) ; (%3fY^) CuPMe 3 ; Pt (P 
F 3 ) 4 ;Ni (PF 3 ) ( ;Cr (PF,) 6 ; (Et 
3 P) 3 Mo (CO),; Ir <PF 3 ) 4 ;Ti (NO,) 
4 ; Zr (N0 3 ) « ; Hf (N0 3 ) 4 ; Si (CH 3 ) 3 
(NO,) ; RuNO (N0 8 ),;WWfy>A; Sn 
(N0 3 ) 4 ;Co (N0 3 ) 3 ;VO (N0 3 ) 3 :CrO 
, (N0 3 ) 2 ;TiCl 4 ;ZnCl 2 ;ZrCl 4 ;Hf 
C 1 4 ; Al C 1 3 ; SiC 1 4 ; GaC 1 3 ; SnC 
1, ; CoC 1, ; Stt**-, vXf^-- ifctt^V 
y^^-Al, B s Ge. SiifcttAs^D^ft 
ft; N (SiMe 3 ) 2 Li, Na£fct±K ; B (CH 2 
SiMe 3 ) 3 ; < (Me 3 Si ) 2 N} 3 -B. Al, G 
aifcliln; ( Me 3 S i CH 2 ) « -T i . Zrifc 
(iHf ; 4fcti ( (Me 3 S i ) 2 N} 2 -Zn, Cd£ 



£Jgj£tS>Xr«y:ri:£-&tf. 
[H^JS2 5] filSR^W^^^^-Cfc^^ ft 

*«24ieeom 

Wt-tlXT-yrt. 

KfcStifclWHWt* . fl!i<7)ft|5lRJi£S , J&^P^tt AO_ 

A^Xf-y7 , t. _ • 

fcfcSftfcfflEfflHM^ ^-v ■ #X. ftHKlGffl. 

x. ^y&i^ti^ffl^fctf^t^-^*^ 

shirks . mm. 2 saawm 
[»*«3 o i miimmmm. *v>* 

6, ff*«2 8iaKO^ffi« 

y^x^^-^yxtii-rxr-yT-Sr^, iwfBtfx?) 
SdO^X^^-^ • #x-C*9. 35fc)M<0^x*« 

Avi^xcosz-^yxcittxr «y r BuiWxco 
i ^mmmMmm^foWzmmmz* 

flit**. M*«2 4E»om 
y^xc7)-/-^yxCBB-rxr-/7°$:^. m&fxn 

flitto, h^']o^'x*\ ffi*o^ksn^t«Kft 
ft«h £-£tt?fr-7frL>mmzixz> . a^JS2 4ieit 
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num. 

z-kts^-Tt^mmztiz , mm 2 a im 

m<o#xtf'*->> • #x?m. wzw>nxim 
mm. 

iffiX-h 0 , mzmtfxtfimvfMkZtit: Way 

ftii/^yiS. Geilg, SiGelS, GaAs 

l^-if, idnsfSis. ttzimsmmmx-hi. mm 

[ii*JS4 1 ] ^nmt. mmmt. m^mmm 
&s.commm®bzistt. nmttz\thvy^ 

• a yTyy-ffimZBfcf&imX'h-oX , Wiayf 

yvw?y?mm.<mm>v) rzitLXTmom 
< b it l 2 4 imwrmiz i. 0 

[IS$«4 2 ] fiiett«^®Sffl*^ S i 0 2 , s 
iO x N y , Si 3 N 4 , TiON, A 1 N, S i N, Ti 
N, Ta 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 . Al 
2 0 3 , La 2 0 3 , Y 2 0 3 , Ztlt>0)&&. fcitftottdi 

mm4 lsmrxm. 
4m®mm, 



m%m4 4 j mi77?mtf. ^jy^y. w, 

Mo.Ti.Cr.Cu, &VZtlt><W-7*Mm 

mm4 natfom 
\mm4 5 ] memw t#, t a n , t a s i 

N, TiAIN, Ti SiN> TaWN, TiWN, T 
a A 1 N, NbN, Z rN, TaTiN, I r6,, O. 
s , OsO,, MoSi> TiSi, R e 0 2 , MfiZtl 

iwmm4 6 ] mumvsff. *u y\ n i . 

Pd. Pt , Cu, Ag> Au. Ru, Ir;Rh, I 
rO,, TaN. TaSiN, Ta, SrRuO s , La 
SrCo0 3 , WZ.tlt><?>Y-7tt:\mY-7li 

imm4 7 3 mmmmtK s i o 2 . s i o 

Si 3 N 4 , Ta 2 0 5 , Ti0 2 , Zr0 2 , HfO 
2 , A 1 2 0 3 . La 2 0 3 . Y 2 0 3 , H^S^JSKft 

<ktt7fr-7frL>MRZtl. ZZXBt\ Al. Ti, 
Zr, Hf , V, Nb, Ta, Cr, Mo, W, CuS: 

lsti?>\'-y'frt>w$izti&&g*izts. 'J?%< b i> 1 
r>ffmm.imx-h o . Aim 1 3 

oymxhuy^l, ■ a'u^, A7-^Kxhn 
yf-^A • A'>Ji7A. f-^>lMB. T;US ylH -y h 'J 
>7A» Tjusymyfy. 

8 ] Irfieiliamffi*^ ^'Jy'Jny, N i . 
Pd. Pt, Cu, Ag, Au, Ru, I r, Rh, I 
rO„, TaN, TaSiN, Ta, SrRu0 3 , La 
SrCo0 3 , ■BdfZ.tlt><7)Y-7ttz\mY-7£ 

4t. mum. ttz\im*ists7>v-7frt>Mmti 

mxm4 lBnots. 
imm4 9] itMrtKX7fy/$^M/yf 
atx^M r t , mm& b t <rffimm.<n* u r 
trnt. Eiwmke^tf, wmmmmhumx' 
h->x, w\wm?m<r)>)?-%< b himmmmv. 
mm2 4fflmmk\,z£ t )mztLhij&. 

[ 1**315 0 3 ffiiei8Htt!#, s i o 2 . s i o 

,N y , Si 3 N 4 , ^i'jy • ^SKtt, A 

1 2 Q 3 , &V : c\tlt>cr>V-7&fzim\ i -7£&. m& 
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9iSK*>m _. 

N TaN. SiO b SiO.N,, Si 3 N t ,Ml 
•j y ■ ax. ftHMft* Ai 2 0 3 , WZteVY 

-ra* *>aHK3*i* . if^JR 4 9 mnm. 

FW y«««ia^-v^MR«k. ***** 

i i owross** 1 . *** 2 4is»^mt= i oft* 
[MS*? 4] tti&y-MWfW. s i o,. s i o, 

Ny . Si 3 N 4 .Ta 2 0 5 .Ti0 2 .Zr0 2 .Hf 
O A 1 , 0 3 . L a 2 0 3 . Y 2 0 3 . «£S**KI«fc 

ft ^^abo^-t^^x^ mmm* 

Zr Hf V. Nb. Ta. Cr, Mo. W. CuSr 

?y^(Ht'^-xhQyfW< ^*7Wt*^ 

-?ztz\tm-rG4L. mm***?* 
[M** 5 6 1 tifiay- nw. *' J ^ ,J 3 y - A 

1 Ag Bi. Cd. Fe. Ga, Hf. In. M 
n Nb. Y. Zr. Ni. Pt, Be. I r. Te. 
Re.Rh.W. Mo.Cr.Fe.Pd. Au. R 

h Ti Cr. Cu, B.tfZtLbaV-T**™**' 
tit. »««5 3iE»«*S. 

[0001] _ 
[#H<ol«-48«#»] *WWi««*S6«="l- 

C. -ffc^H* (CVD : chemical vapor deposition) 
WK&ttt* ( ALD : atomic layer deposition) 



< t i lotf>R, ■*fc!4IWt«»« : F*f 

(o 2 5 /i m ) twmaraMBfc******* 
[000 31 imwtcrr'j^svfcfiv^, cvd 

TWITiB4TftfawW9 (bubbler) S**«^ 

COT WWSIBi. 5y<0H4fctt5yk5y 
coiat ;<7 C k tw* 
*i6kV^Xjft*«t*. *W7?^*«>S»^ « 

^vw. eiakojBtKon. «tw«wiM«i> **** 

[0004] a»W/'«7'9i«KC.lSV>'C-«fc«BS 

*3g«i. CVDSt^ALDCfcoT^C^WTfc 
5 ^iifeW«R«tt«4a«« fi^W 
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t>. 7H>*)V7$.>- 75>\tffSt?. WmffMCfiM 

gv*. hv^^/ur^y ■ ryy. Mjxf-ji/rsy- 

tmwtzmm.Tx-vm l . awwHbMw-* 

IJBfli»(WHBfcJ: ■JWRSii* Dario 
M. Frigo&l/Gerbrand J. M. van Eijden{C<J: S"Chemis 
try of Materials", 1994. 6. 190-195. MtffcC. E. C 
hryssouSVC. W. Pitt(Cj;S"Applied Physics A Mate 
rials Science and Processing", vol. 65. 1997. 469- 
475£#SH) . ...... 

[0005] mi^&%%immtm\v>mtet . 

(S^n'O-^xxyW) Cu ( PE t 3 ) =5rfcV)Cu 
( I ) fc£ft#*>0. £*Ui7 0\:gatf>fiv*fflK'C\ 

mrwMfih h . bo x^;m y^AttaMrca 

«oaiL<fci^%H4Rl^ffi8tt*£tS (G. B. 
StringfellowtCj; 5"0rganometallic Vapor-Phase Epit 
axy : Theory and Practice". San Diego. CA : Academic 
Press. 1989£#SH) . 

[00063 momutrfra* ^ vw-ttti. ztm 

x-W&t&imtzto^x . ;ti«ro«HM 

mtxmwzh&K&xmmzmtx^yfttz^RiM 

ssaw* £ < <n&mffif&x'tt u#. *<oissi. *r 
$&>m%j£&&.t&. mm. t/usx^a -avtu 

JlWf^Htt, 8ttWS<W>->< 9 Lfc«S3Efl«*fcJ: 

Al 2 0 3 0fl-jfj&££. aawv^5tt»*fflV^T*«iP 
fcfcfflfcfc"*-* (R. G. Gordon. K. Kramer. X. 
Liufc J; &MRS Symp Proc. Vol. 446. 1997. p. 383£# 

m . 

[0007] ffiOWCfi. 7/1-3* v H t W2ffil.ll 



ar$ 1*0**9, iWiEffi^siwi, nam®, m 
i^i)wmi£mmmtmmx??&i. mm 

izmx'b o.^io owa&T'#)»ts i t &m 

tlX^Z. VO (N0 3 ) 3 &tfCr0 2 (N0 8 ) 2 5rJ: ' 

tat: Mzimx'$> t )ox;x-ffl?Ztii>K$X'b&. £ 

fUCOWCtt, mili. D. G. Colombo. D. C. Gilme 
r. V. G. Young. S. A. Campbell&tAI. L. Gladfelter 
CJ:?,"Chemical Vapor Deposition". 1998. 4. No. 
6. 1998. P. 220X1ffi;ZtlX^&. 
[0008] 

ms.fttzMMztifzmmmz'&tse v *- v 
m&ztizi^xiz. mz&Kt>ixx^&. *ffl^ 

^5 2 04 3 14-^. 3»522 5 56 1%, PI^5 2 
80 0 12-f". RSI5 4 5 3 4 9 4-§\ &tfH355 9 1 
9 5 2 iJ«Sr< £ i 1 ffl?>/3 *J*r bl-htWX 

ifettiS^h^-hSHWEtlS^S^liCa. Sri 
fcttB a»*^*tfj» iSSrfflV vt . C a . Sri)tliB 

&iimi,z^xmix^&. mmm 

555 5 1 54-f-(i. fh7t h'o^yfifcPb. Z 
h^WVmmiiZ X SPbZrTi 0 3 <Df&mz^ 

xm*ix^&. *n^i^5 6 7 7oo2-^ay f isi^ 

567 98 1 5-fli. ^<ttl»i8^h*-b 

tn-a^aifflut. musts? >?ii>%.v : -*zr$: 
f8.%z-£hiimiz^xfmti . *ffl^H5 6 98 

0 2 2^(i. 7y^xK^JB/»J>^b«^^* 

5 > * x H /8 i/*r h h St/ 'J >-#*iEfi^ 4> 
JSS«Bft-&«**tf . *II#frm5 7 8 3 7 16^ 
ti. ^< f: 1 1 ECO/3 i?? b bSfiff&t:to0 V 

*& . *ffl#ffm 5 8 2 0 6 6 4 

< 1 1 1 ffl<7)/3 h ^_ hEfii^i^JiyS h^- 

tr. jKOmtm 5 9 0 0 2 7 9#(4, ftfltWEffi^ 1 

ortcjsi»s*ift /8 b b*im*mmfrt>fSLh 

ffiBL&m*tt, #QMS§f85 9 1 6 3 5 9-f-(i, 20 
coS=5rl.C 6 -c 12 r;^>i:. ^'JA • <-x<o®M 

£tztexv7$><03mmmi*iizmMiiti&. s r . 
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&Z*hm*miZt*. *WW*5 9 80 98 3* 
[0 0 0 91 m¥tm59 0027 9*ii. CVDfc. 

[ooiol fe*ofHrro*xfcBW6*tt**** 

[00 11]*% B ^ CVDfctfALD77U*-5' 

■f yjit-v. mm. *4 
coo 12] 

«#IM±. Li. Na * K ^ Rb * Cs ^ Fl "^ B6 ' 
Mg.Ti,Zr.Hf,Sc.Y. La.V.Nb, 

Ta ' Cr. Mo, W. Mn. Re. Fe. Ru, O 
s, Co. Rh, Ir.Ni. Pd, Pt. Cu, A 
g Au, Zn, Cd, Hg. B.Al.Ga. I n, 
TK Si. Ge, Sn, Pb, As. P. Sb&tfB 

h*. ijyfti, - l-n^/K -MJ/W (nitryl) . ffifc 
« r.h»J;W (nitrile) . ^o^ytt. TvH. 7 



xxt;k 75^ 7/i^-HJ'^ AoyyftKft 
*4ttm#*~ f*x-r/k 7sy. ^7y 

ft - ha7/^K m*fflW« Rtf£*t£»afi 

fit ?Lft*£li?$a$ftl>. fflBKSffl^WiSau * 

7^«y(JU«) <»»»> 

[00131 *#D»iifc. *»B^)ttB«fl«&»*- 
* 0 0 14] *«BB08W>JIHWls 

tis ioiy±<o»£ffl*&tf^Bffi^^ lcM " ri, ° 

[00151 Xfc*»*0JM»»Wi* ^< k fc 1-5 

tf&gfgBI ( mil ti component film) 
[00161 Jgfc*lfeW)»l^»*W4. 

SWBWRb^y^^ (NFET) fttfpS*5H*» 
h^yv'X^ (PFET) <0Ptfr**tf» ffl^S^lffi 
ft)i¥«* (CMOS) «SHiI»K««T<0»)fi. 0 2 

[0017] 

i%pj&m.e>&tei Mucoid fc, *«w{4cvD* 

l±. i ) *W»KKr < k i 1 fli^tlWSMt t . i i ) 

[00 181 HU»®Ji. Li. Na. K. Rb. C 
s, Fr. Be, Mg. Ti. Zr. Hf . Sc. Y. 

La.V. Nb, Ta, Cr, Mo, W, Mn, Re, 
Fe\ Ru, Os, Co, Rh, I r, Ni, Pd, P 
t Cu, Ag, Au, Zn. Cd, Hg, B. A 1 . 
Ga, In, Tl, Si, Ge, Sn, Pb, As, 
P, Sb&tf B i ££tf^-7a j £>3£$£ft&^* 
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(H) . r;W(CR,) , W-yKCRC 
Rj ) . y?oW-;k T'J-;k 7A*y (CC 
R) , iHVX->V (CO) , 7$ H (NR 2 ) , A \Y 

(NR). tK?5>F (NRNRj ) , 'jyflSft (P 
R,) , -hn^KNO) , -F'JA (NO,) , ffi® 
(NO,) , -YV)V (RCN) . -f yr.hy;KR 
NO , >\a?y\Wto (F, C 1 . Br ifctt I ) . T 
5>F (N 3 ) , T)V3* : y (OR) , y-adf-y- (OS i 
R 3 ),y'J;KSiR 3 ), StAlftfcOAnyyfl:, 

mtih . ^< t: 1 1 ffl^ffi{a^*^^$ns . * l 

5*1*. Effl^^ny^ftBHWWl. F.CK Br 

pgfMi. stcisomaoiBftkUTjeiisiift. 
[ooi9] ^m^>tmm^<7)-mtit^t. w> 

[ft£3] MR 1 ,R 2 y A, 

[00 20] ZZX-mi. Li, Na, K, Rb, C 
s, Fr, Be, Mg, Ti , Zr, Hf , Sc. Y. 
La. V. Nb, Ta, Cr. Mo, W, Mn, Re, 
Fe, Ru. Os, Co, Rh, Ir, Ni, Pd, P 
t, Cu, Ag, Au, Z n , Cd, Hg, B, A 1 , 
Ga, In, Tl, Si, Ge, Sn, Pb, As, 

p, s b&t* b i ^ts^iv-rt^ma^tihTmx' 

£>9. WRVRHi. *IHfcft» 7/Mr/k T)V>r- 
/k y;nW-(K TU-;k 7A*y, ijiVK- 
/k 75 F. 4 5F, b UWbft, -hax 

/k -h'J/P (nitryl) , fiiKig, -h'J/P (nitril 
e) , -fV-hUJk /Noyyftlft, 7y'F, 7/1/3* 

y, vn^v, y-y/k Mfiztikn^vyytt.. xiv 

* WL, * £127 >f <fl»^£*&^A~:7&»fc WRS 

7-f v (R 3 P) , ffiy>m ( (RO) 3 P) , 75 y 
(R 3 N) , T)WsV (R 3 As) . X^-t'y (R 3 S 

b) , X-x/MR 2 0) . mm (R 2 S) . -YV)V 
(RCN) , AV- YVlV (RNC) , 7A7y, h F 

y77SI, >;nWy. 7A3— A ( ROH ) , 

*x7^i« (r 3 po) , rA^yfy, Effiis 
o, avz^o-c**. 

[00 2 1 ] *»B^»ja^«JiB!|»»i, £8fcSUfcS 



-, x'xf-^-. afcteyMy^f-A-B, a i, g 

a. In, As£*:{iSb*M:%;Me 2 AlH (N 
EtMe 2 ) ; H37^7/Uyy ; ( M e 3 N ) A 1 H 
3 ; (EtMe 2 N) A 1 H 3 ; (Et 3 N)AlH 3 ;C 
pWH 2 ;Cp 2 MoH 2 ; h'J^f-^-, hyxf-/P 
-, h'J-fVy^-, h'Jn7oh-;W-, blMyr 
otVU-, Fyn7>/y-, Fy*^yf-/y-, 
\tX.+)V s JX B , A 1 , G a, I n , A s ttztt 
Sb : fh7^f/H, f-F5Xf-/l/-. fh57i- 
)V-\ tfz\tT F 5 n^-Si, Ge, Snifcii 
Pb ; y.Xf-/k-. y'X^-/y-. £fc(iyM y7?-/l/- 
B, Al. Ga, In, AsJ/i(iSb*itt, 
*V atfflS*: Cp. 75 F. yvk 

f-;W7 5 H *fc!47^ F ; M; x^;u- , F D-f y^f- 

h y n7oe;p-; "f y'-f yrutvi--,' F'y n 

7f-^-, ifcliXf-^pCf-n^-B, Al, Ga, I 
n, As£fcl±Sbhy^/P7$>\ yxf/Wf;k 
75 y, ^f-Ax^/|/7*5y. 4^tt>Uxf-^7S 

g ; (♦^y^) 4 Cr ; Et 3 Pb (***.yh* 
is) ;Cp 2 Me 2 Zr; ( Me NC ) 2 P t Me 2 ; C p 
I r (C 2 H 4 ) 2 ; t'XCp-Co, Mo. Fe, M 
n, Ni. Ru. V, Os, Mg££(iCr ; h'^Xf- 
)U<y-e> ; h'X^y-tfy-Co, Mo4^(iC r ; h 

i , S b 4?t(iA s ; h U h'x;l/^a 
y; MJXCp-Sc, Y, La, Ce, Pr, Nd, 
Sm. Eu, Gd, Tb. Dy, Ho, Er, Tm, Y 
bt^tiLu ; hWT'JM!jy7A;CpCr (C 
0) 2 ;Cp 2 ZrMe 2 ;CpCuPEt 3 ; EtCpC 
uPEt 3 ; CP I n ; Cp I r (^^Qjj-^^^X 
y) ;CpPd(7UA) ; CpGaMe 2 ; CpGa 
Et 2 ; (y?n^fy'xy) FeC0 3 ; (v^o^ 
7^fb7Xy) FeC0 3 ;Xf/P7inty; Cp 
Mn(CO) 3 ; (y?n\7?h(Jxy) Mo (C 
O) 3 ; NdCpj ; SmCp 3 ; ScCp 3 ; TbC 
P 3 ; T 1 Cp ; TmCps ; Cp 2 WH 2 ; Xti/^V 
y) W (CO) 3 ; CpRe (CO) 3 ;C P Rh(C 
O) 2 ; I r (7'JA) , ; Pt (7UA) , ; C P I r 
(v^o^^^^v^y) ; [Ir(OMe) (y^n 
■*99*&*V) ] 2 ; Ru (S^o^^y'tfy) 
( 7 U A ) 2 ; Ru 3 C0 12 ; Fe (CO) , ; Co 2 (C 
O) 8 ; Ru (CO) 3 ( 1, 3-y;n^ty'x 
y) ; Os 3 CO, 2 ; C r (CO) 6 ; CpCo (CO) 
2 ;Mn 2 (CO) 10 ;CpMn (CO) 3 ;Mo (C 
0) 6 ;Ni (CO) 4 ;Re 2 (CO) 10 ;CpRe 
(CO) 3 ;CpRh (CO) 2 ;Ru 3 (CO) , 2 ; W 
(CO) 6 ;C P V(CO) 4 ;CF 3 Co (CO),;P 
t (CO) 2 (i,9n*?9*i;*y) ; I r (CO) 2 
(is7<a*?9*i;Jty) ; (CO) 4 Fe[P(OC 
H 3 ) a ] ; (CO) 4 Fe [N (CH 3 ) 3 ] ; Co NO 
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(CO) 3 ;^- OCH(CF 3 ) 2 , OCMe 
,(CF,).OCMe (CF 3 ) 2 .OSi (CH 3 ) 3 . 
OC(CH 3 ), OC(SiMe,),.4fcttOC(C 
F,),L1\ Na.K.Rb.Cs.Fr.Cu A 

g Au, HrtfcttTl ;f^^Tb7X 

.> fb50CH(CF 3 ) 2 .n70CMe 2 (C 
F 3 ) fh50CMe (CF 3 )2.ff-70C(C 
H 3 );,f^OC(SiMe 3 ) 3> f^OC(CF 

,),Jfcttfh90Sl (CH 3 ) 3 SuGe Sn 
Pb Tl.ZrifcBHf;VOHV»y) . 

- (OCH (CF,) 2 >3. (OCMe 2 (C 
F g) ) 3 , (OCMe (CFjljls. <OC (CH,) 
.) 3 (OC (S iMe 3 ) 3) 3. (° c < C 
F,)\),.*fcl4(OSI (CH,),).. B AU 
Ga . In, P. As*fcttSb;Et,Pb <4 /7 
: (*3M^CuPMe,;f^ 

y) Ti Zr, Hf . Si, Ge. SnifcttPb . 

y ■ b»jxt'x (hy^n^'J^) x*tw* 

v ■ t'x ( *>vr 3 y ) ' < MM ^x^WXf-V 
y^*y)T*5X^; (CO) 4 Fe[N(C 
u ),] - Li, NaifcttKN (SiMe 3 ) I ^ 

Wwrsy (buy^x^vy^rsy) f-^y ;c 

pCu(HJ7l ^7.y) : <»3*MH0 
CuPMe 3 ;Pt (PF 3 ) 4 ;Ni (PF,)iiCr 
(PF 3 ) 6 ; (Et 3 P) 3 Mo (CO) 3 ; Ir (P 
F3) 4 ; T i (NO3) 4 ; Z r (NO3) 4 ; Hf (NO 
3 ) 4 ;Si (CH 3 ) 3 (N0 3 ) ;RuNO(N 

03) 3 :^^= Sn(N0 ^*^° ( T N iC 
O 3 ) 3 ;V0 (N0 3 ) 3 ;Cr0 2 (N0 3 ) 2 ,TiC 

l 4 -HfCl,;ZrCl 4 : InCl 2 ;ZnCl 2 ; 
AlCl 3 ;Sicn;GaCl 3 ;SnCl,;CoC 

iV B Ge Si*fcttA.AOyyfl*:N(S 
iMe 3 hLi,Na^iK;B(CH 2 SiMe ; ) 

3 - { (Me 3 Si) 2 N) 3 -B. AI.GatftttI 
'„: (M«,SiCH t ).-Tl.Zr*fcttHf: 
{ (Me 3 Si) 2 N> 2 -Zn, CdifcttHgt* 



ft. KtCp^^*^ 

[00221 JRSttfcli. *W!B<0tWaW»«^ 
Kit**, ra*-*. x-t;k ^ 

yuk ^y3-y«*; .x>or^;K r;^v^is . 
' s ^•fL^oii^i^tf^-^^S^s.n ..... 

ft ffiW«WW«E^* 1, « SMBtt***?* „, 
[00231 ^ttiS^li. ^ S * lC i^^ 

[00241 *|M^IIBICH**W*« x ™ 

[0025] *IWBcotBB«fifi^W±- v ° 
jeoCVDtfcttALDMK:. 

ft ( ald ) i4. mw^m* 

[0026] *MSfcJ:W*. e« wCVD f;^ L 
[0027] lco®)StJnt . «0W»«W4. 
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mmsm^m&ztiz. n-smmm (muiucoipone 
nt film) <Dmmz)5uxmmtLh, 
[0028]**:, *m<7>ffi®m®&&fa\&. 

fi, *#31Ttt. h?vi/X9, ayfyf. 

f, xyx*. x>r y^-. jftje^sr-F. 

[0029] JEfc. flfW*ig-£«fi, ffittS&KlKfl: 

Bg¥$tt (cmos) wrn'mm^mmza^x 

fi^ftSnSm^SK^yy'*? (N.FET) &tfp 

swwwRh^^*^ (pfet) ^mrn^ts. c 

MOSJM»0»O*jSfc»tS. Hlfc*S<t6J:-5 
C, NFETffl l^ilO0plitttiM13 

«s 1 4 k . y- hmm 1 4 aitfrAapiNiag&sh 

61»«>nfiy-X/HMy««16i:t*tr. H« 
C, P PET*F 1 7 mm. 1 OWnlllttlii 1 8 

NFET&tfPFETSit^U:, Sh^y^#8l2 l&tf 

x^— *2 2t,zj:r)ttmztih. *micoz.c?)Mzm 
u y-F«fiii4, y-hm&i9, y-H8Stti 

5 . Stf*^— 9- 2 2 ££tr b7>^ ^flMtS*^ 

[0030] :M^ttHKfl8te4M*ifc. ®i& 

zD/T>V<nBmz®mZtih. H2fc^2ft&J:d 
(=, JfcSW&nyTy-'ra, S«3 0±K, A'D73 2 
k~&lzB&LZti. 7573 ltz**)h5yiS*9£# 
%iZtil. ayfvtli. Ea5«®3 3, (3$f$mttj£ 
fcJi#3aWtt<0) IS«#3 4 , Rtm^9M3 5 
tf. *^<0dc0A^MU, 7*9/3 1 .-AIJT3 2, 

isgp«fig3 3 , i^€*3 4 , mmnmm 5 z$ts? 

nyry^kU:?y?a£teFPy^r*>9 

[oo3i] wmmmu-smutK. immwamm 
mtfttz&wx&mtit. m3iz^tiixotz. a 
mmmmmiz , hu>i-4iwu r 4 2 

*fltl4 3<0Tfc:«. B*Ma&SGlKBII4 4&tffli 
m*«4 5*«-rs. H4T'(i. hUy+R&UT 
*\ A'D 7WB4 6&tf£tft&jTX4 7<C i 9ft«§ixT 

*3fc^£*>j£tClBU imiftJi4 3&tf4 5, 
&JMi!tK4 4 , Ay 7*TO4 6 , &WlEilS^JS4 7 



[0032] 2fi^-7^-y?iigc7)X.y^-y^- 7 4- 

[0033] l?IS^iKBB»i*?SHfl^jsw^0Htft 

[0034] *wmttfcitom^wm!m& 
<n£oi<zm&zti&. 

il.MR'iB^A, 

iitMJiLi , Na. K, Rb,-Cs, F r. Be, 
Mg. Ti, Zr, Hf, V. Nb\ Ta« Cr, M 
o, w; Mn, Re, FeM^u^Os'/Co, Rh, 
Ir, Ni , Pd, Cu, Ag, Au, Zn.Cd, H 
g, B, Al, Ga, In, Tl, Si, Ge, Sn, 
Pb, As. SbRlfBi£i?ts7')l>-Tfrt>m{Zix 
hTmX'h*). MtCtiB, A 1 ,<Ga, I n. As, 
Sb, Si, Ge, Sn, Pb, Zn, Cd&tfHgT 
hh. Ztz. RM4*3WHIre*9. B«l4*SRfl*. 7 
/Mf;k 7;^-^, x^a7;py^, 7U-;k 7 
^r;U^;k 75 F, -fSF, tF^'F, V 
-Fu^/k -F'J/W (nitryl) , mm. - 
hy;P (nitrile) , ad)-'^ 7vF, 7;U34f 
i/n^fi/, v-y^&t^Clil'oWNoyy-fl:, X/l/* 

mm-x-h *) , r 1 v&RHm-em'SLTX'h ->x 

tt^"C*.0. S'jySS, 7'J-;k 75 

y, 7/u^y, xf-fy, x-r/k K^bft. -Fl> 
-fyxhy;K 7/P^y, 7/i/^fy, th'^v'y, 

y^nwy 7;P3-;k *x7-fyR{kti, 

x + y =%ma<^WFt "CJ> 5 . 
[0035] i i ) T^mW. 

;K x-r/k 7;PrtK, ^hy, K, 7x7-;k 
xxr;k 7Sy, 7;^i-xhy;K t\ayyftMc 

mmwm. ^x-r;k 7$y, ^ry 

'fv^7yi?^, +*i/T>W&. vyn-y 
xho7/M-;k 7;Mf/MBB8l, SV^ii^^il 

c 5 -c 12 7;^y*^««sni». 
[0036] i i i ) ttS^nSiJ 



d4) n 
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- IfcttSM V W-B. A 1 G 

;.CpWH 2 ^C P2 MoH i *%^^ 

. ^Me 2 AlH(NEtMe 2 ) : (Me3N)Al 
H • <EtMe,N> AlH 8 *fcli<Et 3 N) A1H 



:;t MliLi-Na,LRb-Cs-FrJe, 

Ti.Zr.Hf,V.»^..CrJi. ; ' i 
Mn ,Re.Fe.R«.0s,Co hjrj 

i.Pd.Cu.Ag.Au.Zn.Cd^Hg^ 
• G "sn.Pb;Zn.Cd»tH«t**.* 

r^nr^^K 7>J~^ t/i*^ 



[0039] i i ) ^SSffiK _ , _ 

.mm**** c l ^c l ,T i ^*^«** ,l *• 

r 00401 i i.i ) fflWSWW 

tt**7 4 3E ^ ✓ W _ ^ y _ ^ 

[ 0 0 4 1 1 '>* < k *» 1 * {b tu * * 

7w-^yxf-/w-^^^^^ ; ;.._ . 

roe*-. h^vrn^-« HJn ^t . , 
u***y**-* *^W**^b, ai . 

G. In.A.ifeB8b;fW^-.T' 
Si Ge.SnifcliPbl^^f^ 

1IT+ , L ,_ H.My^f-rt'-. HJn?at/i/ - r 

"aa.I,As^Sb^ 

fi^H;x W ,y ; ^^ff^ 

„ CdtfettHg; (^^) 4 Cr ;Et 3 
Pb(^yW) ;C P2 Me 2 Zr; (MeN 
C) t PtM. 1 :*fcttCpIr(C,H,MW 
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8?. ?ul twrnrnztiz**^ x*/k jvtu 

£;k n7f;k g27f-/k 837-f/k MM** 

K**yafcttx*y£iiJii3*ifc (fflL£*i&tt84 
■W8Mt»W>3 0XiaT) , S*WfcC 5 -C,|7;k* 

[0042] r^^-/^fl:^««)fciW)i«isfia 

i ) MR 1 xR2 y A I - • • . : . ■. 

££?MttLi. Na, K, Rb, Cs; Fr, Be, 
Mg. Ti, Zr, Hf, Sc, Y, La, V, Nb, 
Ta. Cr, McW^Mn. Re, Fe, Ru, O 
s, Co, Rh, I r, N i , Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, A 1 , Ga, In, 
T 1 , Si, Ge, Sn, Pb, As, .P , S bRl/B 

i £-&tty)i>-7frL>mmztiZ7zmx'$)<o. tmizn 

Bi,As,Cr,Zr,Cu,Co, In, Ir,F 
e. La, Mg, Mn, Mo, Ni, Os, Ru, Tl 
*fcttw?»4. tfz. RMiC,-C 8 T;^-;K C 4 
-C u y^D7/^-/k *fc«c 6 -c 12 7i;-;kc 
R 2 «i*3l-f^, 7/Mf;k 7;U7-/k y?p 
7rt'7x;k 7'J-/k 7/k*y, tf/Ptfx/k 75 

U/P (nitryl) , BtKig, xHJ/P (nitrile) , J\a 
¥V*kM. 7^'H, 7*3*5^ i'O**', ^U/k & 
l^ft^c^pyyfL, x**yft, ttAVrAttSm 

Ati**7-ry, StiyiSSg, 7U-/k 7$y, 
7/pyy, *f-t*y, x-x/k K^n, xhjjk A 
y-Mj/k 7*7y, 7/Mfy, tK^v'y, eys; 

y, ^-/7ig«, ^ 

1, y^0, &tfzS0T*9. x + y=7cSM^T 
ATT* 4. 

1 0 0 4 3 ] i i ) **Stt$ 

^^aiiWWJlKft**, **fciWt**, 7*3- 
/k x-r*, 7*ftM Thy, K, 7x7-/K 
x*r;k 7Sy, 7/Mf*xMj/k An^yft^t 
**. r^MlJMbkS, t*x~ f;k 7$y, ^7y 
MWL -fvs^ylMS. **v7y&ig, vU3-y 
Ml - hn7**;k 7***WH«L &tf.rii£><9jl 



[0044 J i i i ) ftimWJ 
7x;HrWft^8^)^, fc^«#£tt*S»T4fc 

mwTiw-im&Ttfm&faiz&tiaztix t 

ft£>tti*.X7 a y, EyyBfi. 7U-;k 75 y, 
7*yy, Art'y, x- r /k fiSMbHH. -MJ/k A 
y-h«;;k 7/kry, tf'jy'y, S^s^fl:^), r 

h7tFP75k SM****A75F, 
i"/7ig£, i/?P7*Ty, 7*3-*, 

awMry&iftfs-jfcfts. ^coea 

[ 0 0 4 5 ] 4«fr< i: 1 1 0^7^^--;^^^%*- 

^ffi^^^s, ^^ifjt^friBJS^S^tt, t'xcp 

-Co, Mo, Fe, Mn, N i ,• Ru, V, Os , M 
g&fdiC r ; b'xx^-;i^<yHfy-, t'A^y-b'y- 
Co, Mo^TttiCr ; h'j7i-;HB i , Sb££ 
liAs ; h'Jt*^;|/^ay; h'MCp-Sc, Y, L 
a, Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 
y. Ho, Er, Tm, Ybi£«:Lu ; f h^CpT 
h. Pa, V, N P , PuifcliAm; bVXTVtVA 
>J : J*7&; CpCr (CO) 2 ;Cp 2 ZrMe 2 :Cp 
CuPEt 3 ; CP I n ; Cp I r (i^^P^-^^y*X 
y) ;CpPd(7'J^) ; CpGaMe 2 ; CpGa 
Et 2 ; (^QMtyXy) FeC0 3 ; (v^P^ 
?^fh7Xy) Fe C0 3 ; If^7iO-ty ; Cp 
Mn (CO) 3 ; (y^D^MJxy)Mo (C 
o) 3 ; NdCp 3 ; SmCp 3 ; ScC p 3 ; TbC 
P 3 ; Tl C P ; C P2 WH 2 ; (^xf-^y)W(C 
0) 3 ;CpRe (CO) 3 ; CpRh (CO) 2 ; Ir 
(7U/P) 3 : Pt (7D;k 2 ; Cp I r (l/fa*? 
?* : J*>) ; [Ir (OMe) ( i/?nit99*i?it 

y) ] 2 ;ai^Ru (^^p^^^y^y) (7'J 
o^y ^ s;x-/P£ p^y^ ^x;PT'S> 

o, c 5 -c n rj^ymmm. mt. 

$ixl»^f-;k xf-;k -f VTnt/k n7f-;k ®2 
7^-yk^37f-;k h'J^^^'Jyk ttttttPM 

[0046] #)\,x-ji^iifcis®(oiz^fflmmm 

i ) MR 1 , R 2 y A z 

.ICTMiiLi, Na, K, Rb, Cs, Fr, Be, 
Mg, Ti, Zr, Hf, Sc, Y, La, V, Nb, 
Ta, Cr, Mo, W. Mn, Re, Fe, Ru, O 
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s.Co.Rh. Ir,Ni,Pd,Pt Cu A 
g Au.Zn.Cd.Hg.B, Al.Ga In 
Tl Si Ge.Sn.Pb.As.P.SbMB 

Ru Fe Co. Os, Cr, Mn. Mo. Ni. R 
e Rh W.Pt*fcttIrt»*.*fc.R l tt* 

^nr/^x/K ti;->k r**y, *** 7 

J (nitryl).«i«.-^^ (nitrl1 
5y r ,^>y. xf-tfy. x-r*, 8a.^' J 

[0047] i i ) ^vStt^R 

roo48] iii) ffiSJ&WJ 
attttHli. »T5RSttW>3 03«Kt***^ 

To 0 4 9 1 k *» i o«***=MrtrflsMW 



C0 12 ;Fe(CO) 5 ;Co 2 (CO)s;Ru(C 
O) (1 ; Os 3 C0 12 , 

Cr 3 (CO) 6 ;CpCo(CO) 2 ;Mn,(C 

O)l0 ;CpMn(CO)3; ^f^?* . 
y)Mo(CO) 3 ;Mo(CO) 6 ;Nx (CO).. 

Re 2 (CO) lo: C P Re <CO>»:CpRh<C 
0) 2 ;Ru 3 (C0) 12 ;W(C0) 6 ;CpV(C 
0 CFCo(CO) ( ;.Pt(CO) ! (^ 
V^ ) ;Ir(CO) !( ^ f 
y) (CO) 4 Fe[P(OCH 3 ) 3 ] ; (CO) 4 F 
e[N(CH,),]*tfCoNO<CO) 1 «rML 

^olfo^r^^^^^owift 

i ) MR 1 x R 2 yA 2 

MBLl.Nt.K.Bb.Cs,Pr B 
t Mg Ti.Zr.Hf,Sc.Y.La.V.N 
b * Ta, Cr. Mo.W. Mn. Re. Fe. Ru 

„ oh T r Ni Pd. Pt. Cu. A 
Os. Co. Rh. I r. ini, i-", 

«, An Zn Cd. Hg. B. Al. Ga. In, 

Tl Si Ge.Sn,Pb.As,P,Sb^B 

t a v-. cii Ge, T 



B A 1 . Ga. In.As,Sb.Si,Ge T 
u~n/ ibui (nitryl) . MHL <« itr 

7 m i,?*T>^T>va->v.**yAym 
fc xsi, y^o. &^ Z sot*>0. x + y=7t« 

[005 11 i i ) ^ffitt® 
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**. MftMWX* **X— f/k 7$y, is7> 

sas, -fysyryiai, -M-^ryijig, x'ja-y 

fel, -hor;Wf/K TVWfJHWW. 
[0052] i i i ) tOBtiM 

y&ig, 7'J-/k 7$y, 7/i^y. x^t'y, x- 
r;k Kfttt. xMJ;k •< yxHJ/k 7/i/7y, tr 

7kiVkk7$F, ^tf-JH^x^igS, y?D7/l' 
*y s 7^3-/k iHX7A^m0k. RV7)V*Vtc 

[ 0 0 5 3 ] ^< fc i 1 OcT>7^3*y£Wt-£^A> 

K OCH (CF 3 ) 2 . OCMe 2 (CF 3 ) , OCMe 
(CF S ) 2 , O S i (CH,),, OC (CH 3 ) 3< OC 
(SiMe 3 ) 3 , ifctiOC (CF 3 ) 3 Li, Na, 
K, Rb, Cs, Fr, Cu s Ag, Au. Hg&tdt 
Tl ;rF5;<l>*y, -fh^xhdfv, ^h9-fV7 
OJi?df-K •7 s, h?fll37>*$'. -f y7>*y, 
^f*?7>*5^ rb^OCH (CF 3 ) t . xh^OC 
Me 2 (CF 3 ) , fh70CMe (CF,),, rhJO 
C (CH 3 ) 3> fb50C (S iMe 3 ) , % fh50C 
(CF,) ,4fcJif-h90S i (CH,),Si;Ge. 
Sn, Pb, Ti , ZrttiiiHf ; VO (4 VTasK 

•j n 7h*y, hu-fy^h^K mmm^, mj 

xh*K hUOCH (CF,) 2 . MJOCMe 2 (C 
F 3 ) , HJOCMe (CF 3 ) 2 , h'JOC (C 
H 8 ) 8 , HJOC (S iMe,) 3 , h'JOC (C 
F 3 ) 3 s ifctthUOS i (CH,),, B.AKG 
a, I n, P. AsifcttSb ; Et 3 Pb ( A V7*n 
*^H) 4fctt (^^h*^) CuPMe,m 

[ o o 5 4 ] r s y^fc^ofc^frMMWte 

i ) MR l „R 2 y A z 

dT'MteLi. Na, K, Rb. Cs, Fr, Be, 



Mg. Ti, Zr, Hf, Sc, Y, La, V, Nb, 
Ta, Cr, Mo, W, Mn, Re, Fe, Ru, O 
s, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, P, Sb&t/B 

B, A 1 , Ga, I n. As, Sb, S i, Ge, S 
n, Pd, Zn, Cd, Hg, Ti, ZrifcttHft 
hh. RMiT$yT'J>»), RM4**flSft. 7)V 
*/k 7^7x;k i/^n7;^-;k 7'J-/k 7^ 
*y, #/l/#x/k TSK, tK9S>K. 'J> 

flft. -ho-/;K -hU* (nitryl)\ flfflttt. 
iJyU (nitrile) , nnyyftft. T^'K, 7/1/3* 

t, *dT*<T«»J:^. A(i*X7^>-, S'JyK 
tt. ru-;k 7$y. 7/t^y, X*t*y, x-r 
/k flMfttk -Mf/k- >f yxhu;k 7/k*y, 7>v 

[0055] i i ) T^tStm 

xxr/k rsy, r^pxh'j;p, Anyy« 
**. ^Wbk*, ^x-r/k r$y, yry 

?i, - hor/P^/k T;u^;HSKS, Sl/dii^wfi 
[0056] i i i ) ttS^D^J 

w>£&&t:i$m+ht:*>iiz. iiJDwrsyffifi^a 

Tt«t<, -e#i4>(c{i*x7-f y, E'Jy&Jg, 7'J- 
;k rsy, r^yy, x^-try, x-f-;k 
x>u;k >fyxh«J;K r;kry, t'Jvk 

rh7th'077y, i^f-zM^ATS 

-;k ytftft, ftt^r^y* if 3&%4fi 

4. ^•CottS^oS'Jii, §fiT'T«tt«O3 0%S 
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[00571^<H1W5 
i Zr.Hf. SUOe. SniftliPbi^f 

^jv^ri^y ■• vx-wrs sw- 
im = ^^ 7 ^TT^?^ll 
n (h yxwsy) , ; sw^r*^**** 

* vty ; v U * ( W 5 y ) ^ ; v y 
v yxex ( h u * wy*> x;wh^r * h - 1 

= /) TH/S-^A: (CO) 4 Fe [N (C 
H,),l -:Li. Na*fcttKN tSi-»e,> 

r o o 5 8 ] y vm&teWt&nvMm*" 

ft: y ym^\^^^ mmm ^ U ^ * 

i) MR 1 , (PR 2 s) y A » „ D 

iitJttLi.Na.LRb^Cs Fr B . 

e Mg Ti. Zr. Hf . Sc. Y. La. V. N 
b ^ Ta Cr. Mo. W. Mn. Re. Fe. Ru 
Os.Co.Rh. Ir.Ni.Pd.Pt.Cu.A 
g Au.Zn. Cd.Hg.B.Al. Ga. in 
Tl Si Ge Sn. Pb. As. P. Sb&tfB 

Cu Ni Pt. Ir.CriftliMoTW. * 

Jot^-/k t'J-;k t/i*^ ***->k ^ 

Jui, (nitryl) . (nitrile) A 

^R 2 <iin-wsae^-,-ct, **^<* b * 

7,^. x*t>, x-r;K «fl* : ^'J £ * 
yry. 3MNL atf**^^^***** 1 
[0059] i i ) ^fvStt^ ^ 



[0060] i i i ) fflSWfl 

«i*w****.< ! '« ®y^: 

ry-;w.T5x r;^ 

' t3 ),CpCu(h l J7x^y)- «3 
^)CuPMe 3 ,Pt(PF 3 ),Ni(P 
F 3 ) 4 Cr(PF,),„ (Et 3 P) 3 Mo (CO), 

ifcttir (PF 3 ) 4 ^.-^ Cp, f^r 
y * s;xx/i*fcli<W^ ^ 




[0062] ^^g^^fl:^ww^ i0WBIJS,i ' MW, * c, 

i ) MR'xR^Aj 

iit. MtiLi.Na.K. Rb.Cs Fr. B 
e.Mg.Ti.Zr.Hf.Sc.Y. La.V.N 

b Ta Cr. Mo. W. Mn. Re. Fe. Ru. 
Os. Co.Rh. Ir.Ni.Pd.Pt.Cu.A 
g ,Au.Zn. Cd.Hg.B.Al.Ga. in. 

Tl Si Ge. Sn. Pb. As. P. SbHtfB 
Ti Zr Hf. Si.Ga. Sn.Co,V*fcli 

ft, r;^/K rn^=*. ^ oT ^ p : ^;7. 

F. yyffcft. -h'J/Kmtryl) 
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«. - hVJl- (nitrile) . Anyyfljft, 7 ! JY. 7 
)Vn*is^ j^o*v\ ^'J/k &t/.r:ft.£><7yNayy 
it, x/kfcyft:. ££li^-ftl$$ft££t^-7-a> 
^StR$n&IE(i^T'$) »5 . R'&WJilsi-OEfi? 
xbixi, *oX-%<xi>^\ A(j*x7-ry. ffi 
yy&iS. ru-/k 7$y. 7/i^y. x^-fc'y, x 
— r/k fSflfflK -hU;k 4V-MJ/k TVk^y. 
r/Hfy. t^yy. ry^'y. osiistRftite 
ft. *8MfcJH=\ i'^JgS. i/?nWy, 7;Pa 

-;k *A7t>m.m. tj\s*ot>. mm&. r 

tii&to-F?*)*. ifc. x^l. y^O. RVz^O 

[00 63] i n yfiffim 

;k x-f/k 7/kftF. 7h-y. IL 7i/-;k 
xxr;k 7$y. 7)V*)V-vv>v. j\u?>imit 
74fl^toK#> **x--f ;k 7$y. y7> 

e$s. -fVa^yiHS. ^rsyryitig. i^yb-y 
a. xhor;^;k r/Wf/WHBMS. atf-rix^ii 

c 6 - c ! 2 7/1^ y *><oflij£$ its . 

[0 0 64] i i i ) ttSagftffll 

*hmmhh?mmmmmte$mmi. its 

»*>3c£tt*i!W'*-Sfc*>fc» jti)Otf)E<&Wa-£ftfc: 
iaiDSfiTfciVV flS^Wft^fttffl^cHS^? 

?h . te<9E&fc£ft#££ftteiiira§*i-C t> i 
<, <Hi£>(;:t;i*X7 4y. ffiyy&&. 7'J-/k T 
$y. 7/P^y. x-ftfy. x-r/k «tfkft. -b\) 
;k >f yxhy;K 7/k>-y. t?ys;y. ttsasttte 

S"y7igg. v^DTyk^y. r;i/3-;k * 
ylMfcft. Rl/7)l>*y%i:tHzttil. £X<r> 

m.<nmmn . ga-t-^rcstt&o 3 0 %gjgsr £#>i> 

[0065] tfattrlMB^a&ftM:. T i ( N 
0 3 ) 4 . Zr (NO,),, Hf (NO,),. Si (CH 

3)3 (no 3 ) . runo (no 3 ) 3 . wjwry^. 

Sn (NO3) 4 . Co (NO,),, VO (N0 3 ) 8 *fc 
liCrO, (N0 3 ) t frt>fSL*). Ztlt>tfC 5 -C l2 7)l> 

*»mmm. aft. tizMmK&tih. 

[0066] J\u?>m$GiteiW)t:#>m®WL® 

ftti. mXolzffifoHtil. 
i ) MR 1 , R 2 y A z 

ZZX\ MJiLi. Na. K. Rb. Cs, Fr, B 
e. Mg, Tk Zr. Hf. Sc. Y. La. V. N 



b. Ta, Cr. Mo. W. Mn. Re. Fe. Ru. 
Os. Co. Rh. Ir. Ni. Pd. Pt. Cu. A 
g. Au. Zn. Cd. Hg. B. Al. Ga. In. 
Tk Si. Ge. Sn. Pb. As. P. Sb&tXB 

Ti. Zr. Hf. Si. Ga. Sn. Co. Vttztt 
CrX'bh. ttz. R'teAoyyfcft-C&O. R*«* 
SSftft. 7;Mf/k 7/kJrx/k x7o7/t-7x/k 7 

y-;k 7/i^y. #;ktfx/k tsh. -f sk. tK 

7xF. 'Jyfcft. xho^/k xhU;Knitryl) . 
IHttl. xhy;P (nitrile) . Aoyyffcft. 7v 

Tfrbm&ixhW!Bfr-c*> 0 . r. 1 at^R 2 (spi-^e 

y. syy^m. ry-;k rsy. r;i/yy. x^-t' 
y. x-r/k fiStt. -h'J;k y^hU/k T;P 
*y. r;^y. tK?y'y ty^'k, 

>-/7iSS. >-^or;^y. r 
^a-/k *X7 ^ yig-f^. 7;K'Jfy mm 

zSOT'ftO. x + y=7cSM£0II J fHiTJ)l>. 
[0067] i i ) 

/k x— f;k T;UrtK. ^hy, K. 7x7-;k 
xxr/k r$y. TVMf/U-hy/k Auyy« 
^x-x;k rs y. yry 
Re. -fy^rys^. ^^ryKJS. i^ya-y 
- hor^;k r/Mf/wfflwa. ai^infe^ffl 

?S(ia*Wt. c 5 -c 12 r;^y*^m$iii». 

[0068] i i i > mmm 

itWL&?m£MzmuZtiXi>£\\ Anyyftft 

**««^«teiaanS*iT <> i < . Zti^z\i*x7 4 
y. ffiyyK^e. ry-/k rsy. r;^y. xf-t' 

y. x-r'k ttft%. xhy;K >fyxhU;k T/P 

7-y. ty^'y. rh7tKn77 

y. *J*+MtiiM>T§. H. 7^S«^. v«y7^«, 

^□7;^y r;pa-;k -r y^b%. St/ 
r^tt?So3 0%ggs- l s«)2.t=fi^v\ 

[0069] $fa&H5l$Mg-£Wi:. T i C 1 4 . Z 
nCl 2 . ZrCl 4 . HfCl,. A1C1 3 . SiCl 



(20) 12002-60944 (P2002-6095 



4 GaCl,. SnCl 4 . CoCl,, *J*+*-* * 

iMiAsAoyyW > «'). cnfe*»c 6 -c 12 

[ 0 0 7 0 1 ^M»^m» tB 
i)MR',R 2 ,A I 

ii-C. MtJLi. Na, K. Rb. Cs. 
e.Mg.TuZr,Hf,Sc,Y,La,V,N 

b Ta Cr.Mo^.Mn.Re.Fe^Ru, 
.O^Co.Rh. Ir f Ni.Pd.Pt.Cu- b A 
"g'Au. Zn. Cd. Hg. B. Al.-Ga, In 

.Ti Si Ge.Sn. Pb. A...P. Sb&tfB 

Ti Zr, Hf. Si. Ga. Sn, Co, Vifctt 
;K 7/Mr^ 

* nhy* (nitrile) . Anyyfl*. 75>1*. T 

7,1* y t W>\ KU^. WHMWsM^ 
ft. J"?**. MvjM^JfX 

ffcOs x + y =7t^MOlS^WCfc l> . 
[007 11 i D^SHKK 

*s. rsy. ^ry 

5 -hum**. 7a*a«wl wztihrtk 

[0072] i i i ) tf*HHHffll 



;w 75 y T ;^y. x^-b'y. x-t;k Kffl. 
-Vy* ^y-vu/K r;^y. trusty. .WW 

[00731 tfil&llMBM^***- N ( S i M 
e ,). t Li, NatfcttK ; B (CH 2 SiMe 3 ) 3 ; 
{ (Me 3 Si) 2 N> 3 -B. AKGaiftliln; 
(Me 3 SiCH 2 ) l -Ti.,Z;r^iHf : (M - > 
• e 3 Si) 2 Nh-Zn. > Cd'.*fcliHgHW.c 

[0074] laT^Wtt. *W««t*ft*i:. 4 
To 0 7 5 1 .« 1 : WHfflp^i««» • 

[ 0 0 7 6 ] -*7 A**WWWKB^* ,4 «' 1 J ^ 
,) yN 7 -^Ai: 1 go^^rsy^tf. T/Wi 

r50g^h'J^^T5yfcig^by^^ r5 ^ 

^fi «W«CVD»t»V!fc»AS*».*. f««fi* 
^4 0^226 0^. |WW440X;n£18 

«c-c*9 *BIWi2 0 0«C^S7 o vecht. &® 

**** ^ mi^rn ^ 
mm*. ttMMm^h^mmm 
teta>. m%mmitm?*>z>. mm**** 
+itMz. ry*-r. t^^v. Ti^t*«JJ 

[00771 «Jl«**«tt, 2 ^xidvmh MM 
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MWOil«Sr< k 1 1 o^«3M»MlflaW**»6» 

4fe, lo«OT»IKfJtt*trllM(*»d*tfflv» 

[ 0 0 7 8-] W 2 : 3P8Stt«3WWI:Sft4rV^J||«**iS 
COWCtt. ^SHtftWWtS*tr, CVD4£{2AL 

[00 793 ^fg^SffifigcT) 1 03 0 

[00803 1 tfffitt „ 9 0 iC(Ctft£S*UfcSWl! 

[00813 ftflMftPBttBltrtr* 

IWOrt^ 
«Sffi«<o»ja i "9 1 ffi^ k ^ 3 &#OTT\ lb*** 4 
fcliflFf JiflfclcJ: 9ft«§ft|>, *-»*§l4fctt«' 

[ 0 0 8 2 3 M3 : tMBfl(ttft4ft*;B»* , K^JItt 

m (ald) mmizmz&m. mmm. tint 
zcommmz'it. mfctfALDmimKRmF. mi 

tfv>f ?o*-S7. h> ua*»6JR«tf F - 2 0 0KJ& 
T, Z r&tf H f ^-frtriR^fBRAIUi. BNteMIL 

[00833 ^>3-»>A**Uttam»^««i, 1 'J 



0. A7-*A«mwiflate1Mi, i u 

y ft fc 5 0 g nmffi 3 7* h * x • A7. a»7 A££ 

^«*£fctffrk'OjI^fE^rt J #A$ftl>. 
Ji7cSiJ{i7 t-sy/' ijxxhh, KMbftJURStt* 
its. *W. aRfc**, BttftB 

tH5yX 75>fl2fc*, S&37^ 
75 >\ 4fctt£ft4>*)«*£;b^^»ftKI6ffl# 

[00843 fTBlgft&gftfcM 0t:^S2'6 0*CT\ 
' Wmz\tA QVTM 1 8 orT3Mfc$ft*; 'S^iaKte 

#> i o ox^nmfj 120 ox:t-$> o „ vmut 15 ox: 

-is HX (N 2> Ar.*.fettflWWfiifcjr^) R 

2 ) *igttA-i? • ^rx 

3 ) RfSFJ 

4 ) ^att/x-s; • xrx 

5 ) Z f^mHm^fi^K^ 

6 ) ^att/x-s; • nx . 

7 ) 

[00853 ttSftKA^RiGW^^ ( *<vNt«iE 
Xf7ri, 5a^T-y73. 7)tt. 0. 
1 #\ 0 . 5 »BB*BM-4 . ^vStt^T. • n- 

V-niVX (Xf772, 4. 6. 8) li, 0. 2Wh 

m5&\ jmMt2wmmt&. XTvrifm&n 

ZrHf#*HcO^0. 4?M2m. -f%b-h%)0. 
lnm^fJM. ZCDWCU. f«$it4ZrHf 
5 0nm?*4Ot 5 0 0"9" 

[00863 m&cottmt. 2iw±nm%&mwm 
nmsm. tizit2^±ke>tmwg*tttmimm 

SX^HM. IMbMII, S^KK. *fcli*4flA 

^58R«w^*< k i 1 o<o»**«|WB«iHa^lW»fe 
*ajS*i* k v^jfcfr^TC, IflfjffcJ: 
*i*ffiK««^5»A«ll, BHb&KBL BflAWI. 
4fctt7->f ftftHK0«A»«tr i 9 (cSH8S*i6. li 
wftwJWti. fi!*0/N'77}Sffi, *fcUt*W«»c** 

S»i4fc. loofriB^K^'JtSrt-tfBalBl^l^lSr 
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[ o o 8 7 1 014 : mmm-em*®^®*?^. 

E««Ctt, ^ALD^^R^ 
4* a * 5 X h 'J IR3fe 8*i* F - 2 0 0 HE*** 

[00881 3^Wh«««M*»W^ 1 ^ " h 

until. mm^»Hrt^8tt^ «*» 

[00891 «M»HWW44 0-CJVS2 6 0 CT 

iBBcitAoxjjaisoxj-cfWfcaft*. »^ st * 
»soottt». R<^ w«*^ 

i ) c otswmTms&fcnm 
2 > ^w-^ ■ # x 

3) 

4 ) ^W-^* • 

5) 5^9 > 

6 ) ^HHf*-^ ■ # x 

7) ** 

8 ) ^RStt^—^ " ^ X 

[0090] mmwmww* < 

Xf-yTK 5*tf*f*7"3, 7 Hi. 0. lW® 
i;"uf^.4.6.8)B,0 ; 2W 

1 nm«lf8M. 

/^MWfftWtt. 500nmtM»t, 5 0 

o oiM ^^UJ^^XIW^ Wl * • „ 
[00911 f^W**®** K^WMIC J: 
*l»CoSi„HfSi„NbSl I .Pd 1 S»^ 
tSi TaSi,.TiSi,. VSi„WSi,. Z 

r S i #H<»B*0*4«***' 



[00921095 ^, . 

fg^liP^^ 1 ' J " 1 
OOg^X^o^^ 1 ^ Cu (PEt,) . 

[00931 096 : ^y/X^^I?* 

w o otas, ww*6 o o wc^»*waM"; . 

[ 0 0 9 4 1 017 : Bft^^^*^>W* 

co^y^t i o o s^^^l^il 

[ 0 0 9 5 1 098 : Bfrf - 

r^y^^ioogovu^/W^A 
ox*. iffjgci±3 0 0x:^S*^«R-t^^ 

[ 0 0 9 6 1 099 : y^fK^^-^^^ 

M=MfB«M. »ifi»i 1 'J » 
*yrttCl00g<0fMt»3^'>- ^3-^ 

ooxx. »(i5 o o>azmw&K±^< 
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[0097] mi 0 : hyyiSXtVAltOzlr'-bm 

ZCDMX'U. miiZ^tl^XoiZ. #;frft#PFET 
F E TV?- himfom 1 5 A 1 2 0 3 

( st i ) mm***, mmmy < -tvbmm 

-)Vi£9yX9 •• y-7H*](;:gEg$iX. K2£fflE«-f6 

; fc&< . as i ^ffl*%a$n-cii{4a(cs i o, 

'49. A 1 2 0 3 Jian n rn^S 1 0 0 n mOJJ SlCffV 
[0098] ttWHZ* h A 1 2 0 3 *>tt**>fc*>fcs hu ■ 

ssma^Hiu. i y -x hA^v«f iryrtt i o 3 go 
ti. zzx-so'cx-mtztix. mwtyx? ■ y- 

(4. RJL *V>, N 2 0. *. Sfctt£*iA*>S£ai 
&fc'Ol^J##£L. fltA 1 2 0 3 ii#2 0 0°CT 

[00 99] mi 1 : hyy-JxfnZ r Oif-hm 

£ <9M/CfcL H 1 fc^S*i4 J: 3 fc . PFET 

at^N f e Tcoy- b ffimtmi 5 £Bf&t & Z r o 2 
zm&tztiMzimztLi. w-yfflmzittsi' 

byyVx?m4 b®lz&,KZti&mbuyj~ftm 

( st i ) mm**** memmtfy a -nm-tm 
*s i (DMiRffl&tf b y yi;x?m&.ztih 
m®Mzt$^xm&zti&. &(c mmfimtfc&j* 

-)V^yX9 ■ •y-/U*j£Kg£*U HSZWUfth 
Zt%< , »S i OM>%a£frC. KfflStfcS i O 

4 9Z r0 2 Jf#l n mJbm 1 0 0 n m<0i?$ fcftfcS 

m2<D*i; J --)uizwmti. zzx-M^immtzz 

[0100] #£}£(;:4 h Z r 0 2 <0#*<0?ta6C, B? 
ttJBBS^flrti, l D >y WK^^yflC: l 0 0 g<7) 

wgftscss^, -e£T-8o-cT«§itT. m 
m^yx? ■ v-)\,c?Mk¥mM*: t JjL-Mz3mzti 
*. tvA-rt'rtfcii. ffi^. *v>. n 2 o. & 



O 2 ^4 0 0-CT*ft*$ill). 

[0 1 0 1 ] 011 2 : byyvxtny-bwmfcm 

A 

m 5 3 ±t^is$n h y-bmm5 2t. y-bw& 

5 2 «>PiH(3Bl£3*l* 1 *tO n SV-X/ H W yfl 
«5 4i:Sr*tf. y-h»«*5 3«, J: Oft 

mm s 3 cottE«±ii 5 7(4, b-^y bwmmt 
ixm i . y- b%m5 2 mmvmz* mmzzm 

. y- b®mi*5 3<r>&stffSTm 5 51$: 
mmt ix . tizteTMoi'V 3 y<mftm±ti 
mt Lxftmthi)\ mmmim^t. y-nm 

, s. -■«• • • • » • 

[0 10 2] »a^T»55(4. Si0 2 . SiO . 

<0lMfc*fcl4SfcfcJ: OfflSSn*^. S'J^(c#€§it 
S. ffiJ£7)$FiB^TJlttf4t(4. K^Jl^my>fB® 
*v»K*Wt-4««aiWfl5li5 6(4, i^co 
XoKWMtt®. ~$%h1b. Ta 2 0 5 . Ti0 2 , Zr 
0 2 . Hf0 2 , Al 2 0 3 . LajO,, Y 2 0 3 . ^h'J 

^S^y^y. y4m4vb»*;^ y^M^y-V 
A. y^fK^a^A. £*L4><0H-7 , ifc(4lfH- 

<. Mi(f. K^T/WS-OAcOJIIBItcjKt^^N 

*4. ffE»±®5 7(4. +HJSwBMfcife{4S^ffl 
X-h-ytz*). Si0 2 , Si O,N y . S i 3 N 4 . Zr 

o 2 . Hfo 2 . ai 2 o 3 , Tfrssyjim. y^m 
•yhyoi-.. y4WJ>i>^~*7J±, y^m^y-vj*. 
y^&yyjy. ^azix^co b-n tzim b-r 

titei>e>X'bt. vm%y-bmmm±. s i o,N y co 

Tit. A 1 2 0 3 . ZrO z £tdZHfO z 0)*mmt. 

&m<\&m±Mmmtfrt>mis.ztiz>. y-bm 
m 5 3 n<r&ts:< 1 1> 1 mmmmtf, *mizx 

mmtt. CVD4fcttALDRJ0FrtC*JVvC, fj 
[0 10 3] 06^01 3(4. ttmzZ&byyi; 

x^^i/m^Mm^-fmrnx-hh, y-bwm,W5 



(24) n 



002-60944 (P2002-6095 



Mn-^y** (nfet) 

(PFET) ««H1>. NFETSJ1 L 



tf. mate pFETif / vh^.^^ 

u Fe . Mb. Nb, V. Re, * ,1 

•ass: «^ 
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U CVfcifcliALDWEJFrtfctJVvC. fTSKftil 
^)ISafcJ: 9K*fl#f-*#8*:J: Off* 8*iS. 
[01 07] Ml 5:SIayfyWM 
;<OWCIi. J: 9t«8*i44»8:< k i lflfjfc 

mm*&ts, mmmyryv&m&ixh. m 

2(35*3*1* J 3 fc, yfyt«3 o± 

fc, ^y73 2fc-»fc#JS8*U 7573 1KJ:9r 

3, (BRtttt*fctt#3mtt<?>) if«=3.4^M % 
Hg?S®3 5££tf. i<^?itWCtt, 7573 1:,7< . 
U 73 2 , £tt«ff3 3 , 3 4, -XWWWM3 : 
5 fc*tri*fit< k fc-1 •9»a$'f f J'lUHfe&t -**tfete ' 

[0 1 08] 02 57^112 9(4, ayfyfWj: 
»tfci/-^y^ 1 MfcjR-fWHKHH-C**. 0.2 5 

7(4, M^yf-t*t*^aowB«8<i«. ££3. 

GeSlg, SlGe«K. 2£J4GaA sffig. Stffiil 
OS<K<7)*«, mtt. AH. *«S1K. #5X, &JR 

£, ii§*£;btf&tf£Jf&k*T*l>6. 02 67(4, 75 
3 1 RVff S^V J 7 3 2 8 *U . 7 9 ^ 
^'Jy'Jny, W, Mo. Ti,Cr,Cu5r 

It*. flEattSfltrty 73 214, TaN, TaSiN, 
TiAIN, TiSiN, TaWN.TiWN, T a A 
IN, NbN, ZrN, TaTi N, I r0 2 . Si 
C, TiPt, TiNPt, TiAlN-Pt, Ru, 
Ru0 2 , RuPt , Ru0 2 , WS i , T i , T i S 

lr^(4A 1, Pd, Ir, I rO,, Os, OsO,, Mo 
Si, TiSi, Re0 2 , Ztlt><?)&&fatt:l&M 

&kv), mk<mmmtpa>&*). ttmm^xm 

Ztmt. 02 77(4, &m&3 3#JBf£8*l*. & 
$mti33l4, Ni, Pd, Pt, Cu, Ag, Au, 
Ru, Ir. Rh, IrO,, RuO„ TaN, TaS 
iN, Ta, SrRu0 3 , LaSrCo0 3 , Ztl^CO 
K-7£ft(4#K-7£&, ifc(4£JH$rk* 

eo, mmmfr$>m&zti&. 0287(4, imw34 

im&Ztll. IS«*34{4, Si0 2 , SiO.N,, 
Si 3 N 4 ^, Ta 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 . 
A 1 2 0 3 , La 2 0 3 , Y 2 0 3 %b'C?&mMiffl>. Ztlh 

-th^nfxm mmmzm. msm&m 

imfrt>ffi&ZtlXi>J:\,\ £,T7B(4, Al, Ti, 
Zr, Hf, V, Nb, Ta, Cr, Mo,W, Cu£ 



o««ttlWHIrC* 9 , AJitt 1 7E§» 3 <7)jE<7)«£i$m 
<t£?pf &^&< k 1 1 -xnmmiittvx'foh. Z 

A ■ A'y>7A, : J)V3VW&. A7*-b (hafnat 
e) , i-fymi. 7^5>»4 yhy^A, 7;US> 

±«*5 K-7$ftfc74 ig&&k'#£i*U .02 97 
{4, lBOTMi3 5*«»lfi8*l4. HgP«®3 5(4, 
v-yny, Ni, Pd, Pt, Cu, Ag, Au, R 
u, I r, Rh, I rO,, RuO„, TaN, TaS i' 
N , T a , S r R u 0 3 ,. L a"S r C o 0 3 '•; Zti-bft H - 
-7££(4#b'-7-£&, S^fe, ifcttCfl&tf)** 

(4, 757, ^'J7, jsmis uw*. atnigpmfii 
**t«J«ar < k 1 1 ->&±m# , 9 , 7& 

L, CVD*fcttALD»SPrtfc:*JV^» ff^H^S 

[O1O9J0I16: YVy*- avTVWffitfL 
Z\cr>mX'\t. J: 9f«S*i*iWr< k 1 1 

»K3 0±fc-M'>'*- oyry^nm^. 

WW, H3 1 fcwSft*.. 3>-fy7^[HI^* 
S3 0rttC)gfi£$^, ^^'7573 l$:^LTTffl^ 

niKt^sits. mummmm (ttmmm 

8 3 ic J: 9 S^tiS . ««{4 . ^ 'J n 
GaAsIS, 43t(4fl!l^Sia<0««t, i^mft, ^JR, 

h. tmwmm (ftmmm 8 3(4, s io 2 , s 

iO x N y , Si 3 N 4 , yjm ] )> ■ ^V^4A1 
, 0 3 tn b^mSOtW H -78 tifz , 4 fcti* H-7 

comm. &?ziiztit>cD$>m%bcr>, wtwmmm 

mmw)TM32, mwms3. mm3 
4 , m&nm 3 5 , &^ffig^>smmsff a 3 6 *<j® 
-5f(cf«8^4. T57ttm, ^y^y^y, w, m 

o, Ti, Cr, Cu^rt'<ots!*cora*^««8ii, 
*M^fflut#f§WI4 . ttKWW^y 7J1 3 2 
(4, TaN, TaSiN, TiAIN, TiSiN, T 
aWN, TiWN, TaAIN, NbN, ZrN, Ta 
TiN, I r0 2 , SiC, TiPt, TiNPt, T 
iAIN-Pt, Ru, Ru0 2 , RuPt. Ru0 2 , 
WS i , T i , T i S i , ZtlbV K— 74fett^K- 
7 • --K'J^'Jny, !&Ut4A 1 , Pd, Ir, Ir 
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0 Os OsO,. MoSi. TiSi, Re0 2 



i Pd>P t,Cu,Ag.Au,Ru, Ir, R 
IT IrO RuO,, TaN, TaSiN, T a , S 
r 1 0 La S r C o 0 3 . Zilh* F-r*fctt# 

£-S& mm. zMimzwmmmfrh® 

feWJSIO,, SiO.N,, Si,N 4 *.TaA 
TiO, Zr0 2 . HfO„ A 1 2 0 3 , La 2 0 3 . Y 2 

xr 7r Hf V, Nb. Ta.Xr. Mo W. 

S,U 3 y.Nl.Pd»Pt.C«.Ag Au R 
u Ir.Rh. IrO.RuO.TaN TaS 
■ T a,SrRu03.LaSrCo0 3 .:n^ 

614, Si0 2 ;SiO,N y a»,N, .T10N. A 

msk ********* 

*. IBWWMI3 7I4. SiG 2 SiO N Si, 
N 4 TiON.AlN. SiNJKfTiN^Ta,0 
TiO, Zr0 2 , Hf 0,. A 1 2 0 3 » La 2 0 3 . 

MM 8 2*. rtyrwtttf'^-tfcWSft*. 



^81B.WN > T1N^T«NW* 

[0 1 101*17 :■*••»** 

^ 43W f tn^E 

on s i 3 N 4 . mku A1 !? 3 ,i- • 

o Ti Cr4fcttCu*4. ii^t*l*fcl4«_a'=>W 

i\o 3 *^^^^^^ Ji ^:r?L 

^T^TaN*^ HttWjA 

55*.fe«8*i*. i«wfcir«4. ^2L5S 
s**c*i* 

t ^MMl.Zr.Hf.Sc Y. 
V. Nb, Ta. Cr. Mo, W, Hn, Re, Fe. 
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Ru.Os.Co.Rh. Ir, Ni, Pd. Pt . C 
u. Ag. Au, Zn, Cd, Hg, B. Al, Ga, 

In, Tl, Si, Ge. Sn, Pb. As, P. Sb 
RVB i Z-kttyfr-rfr^MiRZtL&TtMX'br) . R 
•RtfR 1 *****!:*, 77Mf;k 7^7x;k i/?u7 
)V*r-)V. 7>J-;k 7)\s*>. t))VX-)V. 75 F, 
4 5F, bF5^'K. liyfcft, -ha-/;k -h'J/U 

(nitryl) , (nitrile) , i\aYv 

?£>•). A#*x7 4-y. si/yiag..75y. 7/wy 
y, x^-b'y, x-r/k ttftiliL -KU/k -iV-h 
U/k 7/k>-y. tK?s»\ b'j^'y. MsJtiSsiafcft 

. k x + y =7C*M4)Ei i fiST*£> 0 . z-^0"C&4l3ffi 

*, 7^n-/k x-^k T^rbh\ 7-f-y. 1!. 
7x/-/k xx-r/k TSy. 7/l^/WxMJ/k a 
oyy-ftKfc**. *4<fcR<fc*3S. *3j-x~f/k T 
sy. y-7y§as. ^vs^ryRB. ^*^7yK£. 
^D3-y?S. xr-a7/Mf;k 7/i^/PMS. *fc 

\z^tih<Dm£MX'hh , buib ( i ) ie»e>tfr&JE**a 

(3) M*>'Li. Na. K. Rb, Cs, Fr, Be, 
Mg, Ti, Zr, Hf, Sc, Y. La. V. Nb. 
Ta, Cr, Mo, W, Mn, Re. Fe, Ru, O 
s. Co. Rh. I r. Ni. Pd. Pt. Cu. A 
g. Au, Zn. Cd, Hg, B. Al, Ga, In, 
Tl. Si, Ge, Sn, Pb. As, P, Sb^fcti 
B i X'fo 9 , R 1 jWdcJHfcSrca 0 , R 2 r 
/l/*;k 7^7x>k v^oT/pyxyU. 7'J-Jk T 
/l/*y. #;kKx/k 75 h\ 4 5K, bK^K. U 
yftft, nbVfr (nitryl) , fi§®lS. x 
HJ;P (nitrile) , AO^'yftft. 7^'F. 7/P3* 

y, E'JyKJg, ri)-;k 75 y. 7;pyy, xf-b 
y, x-r^k Kftft. -b'J^k -fyxh'J;k 7* 
7y. 7;i^y, bK^'y, b'Dv'y, sgftflffltt' 

tt£ft. T^ftttfi 1 . y^DWy. T 

;i/3-;k **7<ylHHtL WJfy, SiBKiS 

ifcutf-ca*, Huie ( i ) ettommmft^Hi. 

(4) M**Li, Na, K, Rb, Cs, Fr, Be, 
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, N 



i, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, 
Al, Ga, In, Tl, Si, Ge, Sn, Pb, A 
s, SbtttiB i-Cj>9, R»#C,-C 8 7/Mf/k 
*fcliC« - C, 2 nT)V*VWh 0 s R*J&<*«fl: 
ft, 7;Mf/k 7/krx/p, y;oW-^. 7U- 
;k 7;Mr'y, #/k-j<x;k 75 F, 4 5 K, bh'5>-' 
H, 'Jyffcft, xhn^;k -by* (nitryl) , 
ig, -h'J^ (nitrile) , An^yftHl. 7VK, 7 
;kJ3fj/, i/pdfv-, yy/k ^^iCit4>WNoyy 
ft, x;l,*yt. ifctt^flawwrc* 1 }, Atf*x 
7-ry,syy&ig, 7D-/k 75y, 7^y, x 
f-b*V. x-r;k K-ftifij, xhU/k 4 7x.HJ/k 
7/lr^y, 7;^y, t F5yy, b'Ux'y!-.. g^Sfg 
.aWft^Ul. v-x7<SS, y'^oW 

y, 7;P3-;k *^7-( yit^, r/^'Jfy, ffi 
H»safcj4*-c*4 . me ( 1 ) iB»<o«sims^ 

(5) M*iLi, Na, K, Rb. Cs, Fr, Be. 
Ti. Zr, Hf , V, Nb, Ta, -C r \-vM-o, W. 
Mn. Re. Fe. Rii. Os. Co. Rh. I r. N 

i. Pd. Cu. Ag. Au. Zn. Cd. Hg. B. 
Al. Ga. In. Tl. Si. Ge. Sn, Pb, A 
s, SbitiitBiX'h*). R 1 *iC 2 -C 8 7;U^- 

;k c 4 -c 12 y;n7/^-;k ^7tJic 5 -c 18 7'J 
-^TJ>'5, R»tf*Xft»L 7;Wf/k 7/l^^x;k 
y?n7;^-/k 7U-;k 7;^y. 
75 K, -f5H, tH7xR 'jyflSRj, -boy/k 
-hU;P (nitryl) , ffiKJe, (nitrile) , 

Aofytt, 7^'K. 7/Pndf^. i^u^v. i^>j 

Jifflmftx-b*). Atf-fcxyiv. ffi'jygis. 7<; 
-;k 75 y, 7;^y, xf-tfy, x-f/k *ft 
xhU;K -fyxhU;U. 7;^y. 7/^y. b 

Bute ( i ) Eiiofrffijg^^^i. 

(6) M^'Li. Na. K. Rb. Cs. Fr. Be. 
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo.W. 
Mn. Re. Fe. Ru. Os. Co. Rh. I r. N 

i. Pd. Cu. Ag. Au. Zn, Cd, Hg, B, 
Al, Ga, In, TI, Si, Ge, Sn, Pb, A 
s , S b ttdtB i X'b *) • R 1 tfil)i>X-)i>X'k 0 . 

x;l/. 7'J-;k 7/WfV, ^;^:x;P, 75 K. ^5 
H. b h'7y'K, 'Jy-ft^. xhov;k xh »J;Kni 
tryl) , ffilgli, xhU;P (nitrile) , AD^yft 
ft, 7^'H, 7/W3*x, vodf^. v>J;k ifetii 
^^.OAnyy-fb. x^*yfc. 4fctt^-f ftBW«rC 
|>0. Atf*X7 4>* 3gUyKiS, 7U-;k 75 
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(7)MtfLi.Na.K. Rb.Cs.Fr , Be. 
Ti Zr.Hf.V.Nb.Ta.Cr.Mo.W^ 

i Pd, Cu, Ag, Au, Zn. Cd. Hg. B 
Ai G., In.TK.Si.Ge.Sn Pb A 

W^.J^nitryn.^.-bU/Wnitnl 

(8)M*5Li.Na.K. Rb.Cs.Fr Be. 
Ti.Zr.Hf.V.Nb.Ta.Cr.Mo W 
Mn.Re.Fe.Ru.Os Co.Rh.Ir.N 

i P d. Cu. AS. Au. Zn. Cd. Hg B 
i\ OHM -hU/W (nitrile) . AOtVffl. T 

( 9 ) mimfc&toMuz*. 

[ftft4] MR', (PR 2 s) _ 
Co C R h M lV W Ni Pd^Pt Cu.A.^ 



yso jwt'zao-c**). x+.y=n*M«»Hrc: •. 

(lO)M^Li.Na.K. Rb.Cs. Fr. B 

e Mg Sc.Y. La.Ce.Pr.Nd. Sm 

Eu Gd, Tb. Dy. Ho. Er. Tm, Yb. L 
u.Th.Pa.U,Ti,Zr v Hf,V.Nb T t 

a Cr Mo. W. Mn. Re. Fe. Ru. Os 
Co Rh.Ir.Ni.Pd.Pt.Cu.Ag A 
7r.CdHgB.Al. Ga. In. 11. 
U S \ Z Oe Sn Pb.As.Sb^Bi^ 

£££ rMiF. t^->'K y ^ = 
t^^.ey^^^^^* 

(U)M^Li. Na.K.Rb. Cs. Fr B 

e.Mg. Sc. Y. La ^ Ce l Pr _^ * L 
Eu. Gd. Tb. Dy. Ho. Er, Tm Yb. L 
u Th.Pa.U.Ti.Zr.Hf.V.Nb.T 

a Cr. Mo, W, Mn. Re. Fe. Ru. Os. 

^ oh T r Ni Pd. Pt. Cu. Ag. A 
Co. Rn. 1 r . in i . 

u Z n Cd. Hg. B. A 1 . Ga. I n. Tl. 
l\ Ge Sn Pb. As. Sb*fcliBlT* 

ft ^ba^K-hy/Wnitryl).^-^ 
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yygai. ry-/k 7$y. 7/pyy. xf-t'y. x 
— f/k fifrfMJj, ^h'J;k -fV-Mi;K 7;Hry. 
7/^y. try yy. SXftS&Mte 

«K ifcWlJMH^ y>y 7igS. j/;n7^y,-rw 

-;k *x7^im w;fy, msmttz 
. me ( i ) £ttamRi5CB£&ft. 

(12) M#Li. Na. K. Rb. Cs.Pr, B 
e. Mg, Sc, Y. La, Ce, Pr, Nd, Sm. 
Eu. Gd. Tb. Dy, Ho. Er. Tm. Yb. L 

Th, Pa, U, Ti, Z r . H f . V, Nb, T 
a. Cr. Mo. W. Mn, Re, F e . R u . Os. 
Co. Rh, Ir. Ni. Pd. Pt. Cu. Ag-. A 
u. Zn. Cd. Hg. B. A 1 . Ga..I"n. T 1 ; 
Si. Ge. Sn. Pb. As. Sb$. tzl& B i X'fo 
0. R^i/U^TfeD, R 2 *«**^,7>k^k .7 
)l*r~)V, v?uT)V*r-)V. 7'J-;k 7>Mfy. ij 
iWfcyk 75 F. A S H. tK5x'F, yyfljHi. - 
. huy/k - h VJV (nitryl ) . WWMl< - V V)V (ni 
trile) , An^ytt, 75>H, 7>Vd*~s^ yu* 
x. yy/k ifctt£ft./>><7VM3yy<ffc, y./kfcy[fc. 
2£tey4€f8&ttT'S>'y. A#*X7-fy. syy® 
«, 7»J-/k 7$y. 7/pyy. xf-t*y. x-r 
/k BS-ra. xr->j;k -(V-K'J;k 7/Hry. Til 
*y. bh'^'y. try yy. ffiHH&BMteft* ± 
shjmh 1 , y>y7&a. y?nr;^>, 7/un-;k 

lute ( i ) KftaiMfHteft. 

(13) M#P t Th *) . WEfc-a*** ( y? o^yy 
yi-;H Pt (T)V*)V) gT&^fc^dfcfhOT 
T. RWR** 1 **^ 7/Mr/k 7A^X/k y 
^nr/P^-;k 7'J-/k 7;Mry. #/k-tfx/k 7 
SH. 4 tr-'^y'r-'. Vyfflfa. -hDi/zk x 

(nitryl) . fffttt. xh y/Mnitrile) . A 

vyyfflto. rvH. 7/k3*y. yn*y. yy/k 
^Ift-c-j)*). A#*x7^y. sgyy&ig. ry- 

/k 7$y. TlVi/y* Xft'y. x-f-/k gJtt. 
xp-y/k '(y-h'J/k 7/Pyy. 7/Mfy. th'7 

yy. eyyy. mmmfc&h. jmrni-. y 

>y7&g. y/Dmy. 7/Un-;k *X7 y& 

ftft. wjfy, aaBiseifcji*-?**. sne 
( i ) M^immm&to. 
d4) fne^?stt«*w^< 1 1 1 oouBft^ 
ft* o tsv^iarcsww* . fria ( 1 ) ettomgiK 

(is) mtt&m.tfCi.uTivtyz'bh, mi 
( 2 > BMmmmmfo. 

(16) IME^ffiB»<SJI , CBFP«Stt»<03 0%JilT 

mm^isti. me ( i > c^mBiK&ft&ft. 



(17) Mie^lPS'j^iiSDOfilBiE^. SfcliSiiW) 
imry? *Mi**7 y. ffi'J y& 
«a, ry-;k 7$y. 7/pyy. xf-t'y. x-r 
/k KftflK xhu^. -ry-hij/k 7/uyy. try 
y>. ffiHRM. fh7hHo77y, yy^ 

*atR4HF, y-/7^«. y^nWr 
y. r;U3-;k ^7^8tt< aixr/^yS:^ 

(16) EK^KM^^ft. 

(18) WBBWW**/-^, x^/-;k >f yr 
ny\v-;k ^-^y^y-zk hy^f-;k7*$y. v 
y^xf-^rsy. xx^y^r$y\ hyx^ 

• ;i^rsy. yyf-^rsy. yx^'rsy. ex+u- 
■ yf-y^y^rsy, ry^xr. xf-u-yvrs'y. 
yoti/yyr 5 y. f 'jyf-^'x^kx^'kyy'rs 
y. h 'J 7 x^*y 7 ^ y. . h 'jxf mx7 < y. 
hyy^*xy^y. ry/k v-yn^yy^xy. 
<ynfy. if;Kyt'y, h;wxy. yyo^df-^-y 
xy . y y n^-y y-^xy . yy oA.7*y Ny xy ..ry 
?n*;^fh7xy. yyf-u-y. rb^tHny^ 
y . yy ^;i/^;uat $ h . y*y ^x;l/^^ y h* . w 
Kt'^u. »K. xf-;i^dftyK, yyy. xyy. 
tryyyavp F 3 ^^y^-7°*^ st)?$^i>. w 
e ( i 6 ) tmrnmrnm^n. 

(19) BuE^vStt^^'. BllfifilWt**. ?rmmi 
r^3-;k x-r;k r^ftH, yhy, 

K. 7x/-;k xxf;k r$y. 7/Mf^xt*y 
;k ^oyy-f^bKS, ^flJtflaWR. f-^fx-r 
;k rsy. yry^. ^yyryKS. f*y?y 
KJg. yyn-yjft. xhor/^/k T;^;HBK 

m®7?? hTbtfr* iv^*X7 < y. ffiy yl! 
js. ry-;k rsy. r/i^yy. x-ft'y. x-f- 
;k xhy;k -fyxhy;k r/wyy, ty 
y'y. a«aKfl:^«. xb7t KP77k yyf-;w 

*;l/AT5 H. TcStt^. y-y7^», ^?KlT)\s*r 

y. r;U3-;k *x7-f yKtt. aixr/^y^* 
o^-r*^as?snsfficoffi^b^j-cj>5. hoe 
( i ) wmmm$m£M. 

(20) HuE^DS | J*^^>'-/k xy y-/k vr 
nyN°y-;p, *^yyy-;u, hyy^r$y, y* 
yf-^x^rsy, yxf-zM-f^rsy, hyxf- 
/i^rsy. yy-f;i/Tsy. yx^rsy, fxhy 
y^yy^rsy, ryt-7, xf-i^yyrsy. 
7*ot:yyy7$y. hyyf^x^kx^yyy'rs 
y. h | J7i-^*X7^y > hyxf-;^X7-fy. 
hyy^/^xy^y. ry;k y?o^y^yiy, 
'v.y-b'y. xf-yi/^y-tfy. Wkxy. yyo^dr-^y 
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9U*99*VW* ****** ^l Y l y l 

ass. 

m ( 1 9 ) f»«mHWW6*. 
(2i) ^a^wc 5 -c u r^^^ 

ft**.. ■ y ^*iX2r-vu 

« *i*«WBtt*«W** . twa ( i > 
(22 ) wBamw-^ X*S-»~ 4 

,W7$y, Wf^5^ i/'xWS^ tXHJ 
X y ^o^^^^n^b'Jxy v ~> 

y 5tt*/V**A75l«. ^WUW**^* 

(23) mEWr<kfcl-3»«BBfl:^W k . x*** 
- s;x*/w-. *fciisMV7**-B. AUG 

; in As^/c{±Sb**tt;Me 2 AlH (N 

BtMe.) ;%37*>V7>W. <Me.N> A1H 
(EtMe,N)AiH,: (Et 3 N)AlH 3 ;C 

■ P WH l :Cp 1 MoH,;bU^-.+^ 
ttX**->****-B, AU Ga, I n. AsSfcli 

sb ; ^5xt;v-. ^^ 7 J- 

rt-, *fc(±rb7n7-fH-SU Ti. Zr H 
f Ge. SnifcttPb : Stt**-. 
^^(±xMV7*f-^-B, A U Ga, In, AsSfc 

ft Cp.T5F.s;^T5F*fcttr3,H;HJ 

^yrotvw-, HJn***-. *fcttxw** 



y i^h'jxf;^iy;^^-^ lii/lf 

,|/-Zru Cd*fcttHg; (M^*)* 0 '' 
Et 3 Pb(**^H^> :CP.Me,Zr; (M 
eNC) 2 PtMe 2 ;CpIr (C 2 H 4 ) 2 :tXCp 
-Co,Mo,Fe,Mn,Ni,Ru,V.Os,M 

o.Mo**liCr;HJ7xX*-BU Sbtfctt 

as • hyt-^ay; hjxcp-sc y, l 

a Ce, Pr, Nd, Sm, Eu, Gd, Tb D 
y Ho, Er, Tm, YbifcttLu ;rb9C P - 
Th Pa U, N p.Pu*fcttAm,HJX7y/M 
n^VcpCr (CO) , ; Cp 2 ZrMe 2 ; C P 
CuPEt 3 ;CPI.n;CpIr(y^X 

y) ■ CpPd (7»)V) : CpGaM.e 2 ; C P Ga 
' E t 2 "; (^o^'xy) FeCCv. (S^n* 
^f-^xy) PeCO,;XtWiO*y;CP 
Mn(CO) 3 ; (S^^yx^MoCC 
0) 3 ;T1Cp;Cp 2 WH 2 : (*:/W>W C 
0) 3 ;C P Re (CO) 3 ;C P Rh (CO),; Ir ■ 

= [Ir (OMe) (J^O****** 

Ru,CO lt ;Fe(CO),:-Co I (CO),:Bu 
■ ( co) 3 (U 3-^n^xy) ;Os 3 co 

• Cr (CO), ;CpCo (CO) 2 ;Mn 2 (C 
oi^CPMnVoU; (^P^hyx 
y)Mo (C0) 3 ;Mo (CO) 6 :Ni (CO),; 
Re 2 (CO) 10 ;C P Re (CO) , ; CpBh (C 
0) 1 ;Ru,(CO)„:W(CO) i :CpV(C 

O CFCo(CO) ( ;Pt(CO) 2 (^ 

y) • (CO) 4 Fe [P <OCH 3 ) 3 ] ; (CO) ,F 
e[N(CH 3 ) 3 ] : CoNO(CO) 3 ;7-Hf^ 
OCH(CF 3 ) 2 ,OCMe 2 (CF 3 ) OCMe C 

F3 ) 2 ,OSi (CH 3 ) 3 ,OC(CH 3 ) 3 , OC(S 
lM. l ),.*ftBOC(CF,),Li.Na K R 
b,Cs,Fr,Cu,Ag,Au,Hg^TU 

fhWWi'. rh^xW, Th^vya** 

7Hfi/ 7b70CH(CF 3 ) 2 ,rh70CMe 2 
(CF 3 ).f^OCMe (CFs) 2 -Tb50 C 
(CH 3 ) 3 -f^OC(SiMe,)3.rHOC 

( CF, ) s 4fc»ir b 9 O S i ( C H 3 ) 3 Si ; G e 
S n Pb Ti, ZrifcliHf ;VOUyTa* 

>jn7H^ hy-ryr^ . h ; J 

HJOCH (CF 3 ) 2 , hUOCMe, (C 
F 3 ) , b'JOCMe (CF 3 ) 2 , HUOC (C 
H 3 ) 3 , b'JOC (SiMe 3 ) 3 , h'JOC (C 
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F 3 ) 3 . SfcttHJOS i (CH 3 ) 3 , B. A 1 . G 
a, I n, P, As££liSb ; Et 3 Pb MyXO 
^yK) ; (§!3Xh*x) CuPMe 3 ; rh7* 

x (i/xnvTS.;) , rh^^rx (^*xwsy) 

Ti, Zr. Hf, Si, Ge. S n £WiP b ; i^'X 

f-^rsy^xf^r^y ; saints yrrt^y 
~mwto ; t'x^vf-^rsyr^^y^tft ; Me, 

Zn (h l>xf-/PT 5 y ) 2 ; >?Xf-;i/7 5 J V* 
X?V-r>; hVX (Vt+llT^J) *X7J>; h 
•J X ( is*f)VT 5 J ) 7>^E x ; h y X ( 

y ) 7)vi/v ; h yx ( ifji i-)V7 s y ) x^v 
h y x fx -( h y x^i^ y ;u ) x;utr at $ • • : 
H ; zx ( $^'y +)VT s-y ) ( h y y f-;uxf-ywx* !✓ 

y^'TSy) 7)V\-*7J±; (CO) 4 Fe'[N (C. 
H 3 ) 3 ] ; Li. Na2£teKN (S i Me 3 ) ■■'iy ' 

? >-*y +)vr y?)V ; i/x.^/ur 5 y >-'y 
x ; - t vy 5 y ^ y xxr y : h y x 
t^r$y ( huxf-^xf-i^ys^rsx) ; c • 

,pCu (PEt 3 ) ;CpCu (h'j7x-^7.<A.r- 
y) ; (3*3y>*x) CuPMe 3 ; Pt (P 
F 3 ) 4 ; Ni (PF 3 ) i ; Cr (PF 8 ) B : (Et 
,P) 3 Mo (CO) 3 ; I r (PF 3 ) 4 ; Ti (NO s ) 
4 ; Zr (N0 3 ) 4 ; Hf (N0 3 ) 4 ; S i (CH 3 ) 3 
(NO,) ;RuNO(N0 3 ) 3 ; WJ-)A;Sn 
(NO,) 4 : Co (N0 3 ) g ; VO (NO,) 3 ; C rO 
2 (N0 3 ) 2 ;TiCl,;ZnCl 2 ;ZrCl,;Hf 
C 1 4 ; A 1 C 1 3 ; S i C 1 4 ; GaC 1 3 ; SnC 
l,;CoCl 3 ; ^Xf-iP-. ^xf-yp- x ^fcli^M 
VXf^-Al, B, Ge, SiifcliAsAnyyft 
fe;N (SiMe 3 ) 2 Li, NaifcliK : B (CH 2 
SiMe 3 ) 3 ; ( (Me 3 S i ) 2 N) 3 -B, Al, G 
atfcteln; ( Me 3 S i C H 2 ) 4 -T i . Z r 4fc 
ttHf ; tttt { (Me 3 Si) 2 N) 2 -Zn, Cd£ 
fcJi H g -e* 9 . Cp^a^y^ $;xx;PT'$> l» , 
mIE ( 1 ) GttafflKKfftteft. 

(24) itmmttzim^mnmntzfrcnmkZ'b^ 
x. 

mi a) w&<nimmm^n<nmmfc&fa*%tt. 
•t&XT-yrt . m.ztti:mmm&* m^msuB 

mizmxt&XTvTk. mtznfzmmmm 
mimsLtuzmix. mmrnhXT-vrtz^ 

(25.) mimmTm^mmmx'&z. ma < 2 
4 ) ies^s. 

(26) mmmmmtiK m.zivzmsfitmmk 

liS'J* . fiiB ( 2 4 ) BttWJrft. 

(27) fiieHti^JSm^rt^Hyfefiig%®$r^^ 



^-v -xrx, ^hrcm. w*-v *fxff) 
$gLwx<7)m<muz£«). mtmmzimi-hA 
r v rt asts. Htna (24) ett*>#8t. 

(28) f^RKlOllMKcM. Km- SMBW, * 
fcttX-f*fcfflT*6; MIS (24) IBttW*ft. 

(29) Wiimjtm^m. ? *- $ yx ■ ^7 

y&tf£ft^iffl*£;bii-£#tfX/l^7'a^>glR$ft 
6. fiffE ( 2 8 ) ffiBOSSfc. 

(30) ffies^j*^. *v*y, *, *iMt*s. 

£>§SiR3*i6 . WR ( 2 8 ) E«^*S6. 

(3D maafl3W^ry*-r, t K^xy/r^t 

353X^X5 y, -fVXnhVPTSy, 
( 2.8 ) E«^)*i6. . - 

(3 2) mVrlimtfi'Jy. ^x^y, ^nu-/5 

y. ^y;i-T5y. Ri/^T-fyRx/^ii bnm-G 
b**i&y)v-7frt>M$izixh. me '('2 8) 

(33) mimWLZ 3^&±W%b#X<a£5.'WZ 
cois-tryxizmtXT-vyZisfr. wiMtix?) l 

fnefriffls^s-^fiKom^ $ tit: vmwstz . w> 
tfxtfrt-i? ■ tfxxb 0 » mzmtfxtfmmix'b 
1. Mia ( 2 4 ) ie»<om 

(34) K«eS«lr 3ol2Lh^=5rS^xc7)X5^VUX 

^^-xyx^n&ryx /T^t-^, iifie^<o 1 o*« 

tixtf^-i?- tixxb*). wzmntixifiBXfflrcti 
me (24) fes^a. 

(35) Buie»SSr4oliLh<OM : 5rl>^y.W3<5^V^ 
(O^-XyxtmSi-Xr-yXSr^. B>fie^y.Olo^ 

IB ( 1 ) IBKOmiBE^I-^lW^bS^HuiBtlMt 
^#tfX^-X*^S^§iil». MIB (24) im<r)-H 

(36) BalB»«^4otjLh^^^^X<7)3<5^ 0 ^X 

co^-xyy.(cirrxx /r^^, fffB^xcoio^' 
■ ijxxh *) , M(c:»iJW^'y* { ^^JT'J) 
IB ( 1 ) IB«wl^^^w»ftS^|ifflHMtk 

s^trx/p-r^taRsiii. me < 24 ) eao* 

(37) mlBS«Sr4oKLh^=3:l>^03cS^;^ 
<0y-^y^i:lt^f y x$-^A, mIE^o l 

iixifirt-V ■ ijxx-b 0 . &z%\\<7>tixtfmfflX'b 
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f 4 2?««»«««* , - S ' 0 ' T ^ 0 ' T N 
Si.N. T i ON. A1N. SlN. TIN 1 
"a TiO ZrO,. HfO,.AI,0,. L», 



ia©<0*&. r , );/ i. 3 y, W.Mo, 

T i C r , Cu , ^^^ WV " r ? , SSL 

A 1N TiSiN.TaWN.TiWN.TaAl. 

Pt Cu. Ag.Au.Ru, Ir.Rh I 
O.TaN.TaSiN.Ta.SrR-Os.US 



(41) lE®tf>#&* ■ M Q ; 

N o T L a :°o "or l^mm. «** 

*R3ft*.*K(4l>K**>*fc- 

Pt.Cu.Ag.Au.Ru. ir Rh I 
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